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tSl—Judl 4_*xSlj c 4_)L>sJl oIjJj-V? £_jU1 4_ilj i_0 

c^L^fl oU-L^Vlj 2^J^\ 2 ^^Jl slTU^ ^-JiiJl ur *JbeAI flMi i^JI ojj! ^ 

3^-JL>kJ1 ^_1p .-L_&p 0“* C(J^-j1-a]I 4_J^^ £.1_jj a5j1_^<>J|j 4_xl?i^oJl ^ ^ o a jj-*-> ^ $.Lw*)j! ^_1 p ^J— 

c jL^'yi 4 _pLv£? ^ cLgjljilj \-^S\j cLg^* J-pUxj cC-»Lj>-|^Jlj 

.(—^Ij_a^!j oL)l*Jl j-jjjj 

4_L«1.^^9 ^ ^j->Owv^ w\_AJ 4 4_^_^\jL/ 4^ OwLpj^S 4_) LoJp \ ^ A il jje^£j 4_jj^x)l ol^l ^_aLloJ! C^«—jIS"” LoJ^ 

j^li ^l-Lp^fl^ C^)lw\_3lj 4_jP^jJl <Jl4 1—JwX^xJ j^\—^sJ ^ wvO LoJ C 4—il5^ ^ ^ ; 1 ^^.’ 4_jwft-ixlil 4_J^^*Jl ^ISj! ‘ ** ■ ^ ^ &■ 

^Jl jULo^flj c^.Lojj'yij 4_!L/?^h < j_p c^>s-Jlj 4_^<JjjJl c-^_JuJl aJ15\-jAj J ?jj-^\ Oj-5 j-s^p oLAJa^ 4_gj>-J^ ^Jp 

jj 4 _Lj>j jJ5>j caJI-Xpj AjLwJI j-xS"! 4_i Jj_$\j pJ^p ^ AJpUil ^Ld^Jl 

j_jJ^J ^lj cL_gj>-li)! jj_SC j! 1_<J c4_?^<Jl isJj 4 ;>,lg^j jjL^J ^_Jp ^j^_j>J1 

4_jJj jj_S>j 4 t wu]2-wvsAiJ 1 ^J&IjuJI J-Jjjaj £.Ij>- coL^uJl 4_j^SsjiJlj 4_*^ r Jt<Jl 4 _j3Jj CwLjy < JUaJJ LjljJj ^jA! oUilJaJuJl 

4_LiSsJl ol JJa^<Jl ^«Ajj iI j c4_jlA^]|j c^ L*Jlj Ct% — aJL 3 ^u)a_^Ai ^Jl Jj_*/9^]| 4_4^S 4_4 j5C>s^ 

c O Ij ol tfl,ig;^Jij oL)Ui!j (— < j_ ; J ^-_pUsj| ^jJ 4 J 1_^9 J-^J c4_*$lj 4_^A^- Ljj^l fij_A 

.1_Jj5\3j Ljjjyj i»Pj_U 2^J1 Jj_A>tJ 4 _aJjJ ^j_P ^LjuJ! Jj_S\J c— a3Vj J—A3 

^iwbl Ojl^s) ^ ( j^-ww»)U! 3j_^LJl J-A S^j-A^Jl wL^j-1 Jj-*J LoJ ij—gJ jJsJp 4_oJ 

2-}Ljj LgjjtAi? ^5~^j t a-J c. l_^j_U2-<J1 < j-j 

^Jwo^s«4 l^ - ^" ^""6"^ cJ_g^sJl 4_>-^J 4 _A;Jj 4_jL^?l c 1 ^^v*)L» s y! (J^_)La]I^ ^ % )1\ 

. oU- 

c4_*c>-i^ r «Ji^ (^i—JUl 3j-^ ' 9 M ^5\_dJl ^\->-j\ jJ —*j c^L-g^Jl 4-U-^Jl oj_A jL^jl 

(Jj_iJjlj < J_J>sJj icL—Jwb>Jl 4_L>-j^ l_Jjjb>tJ J_A5 c4__ojJJij < j_SCoJ L^» J-Jil Ljl*Jl 4_X>tiJj c^_j^^Jlj c<— 

^j -/9 4_JL>sJ1 OwL_A J—V^I^J 


^JUJI <Ljj£\ oj\jj 


4^k^U)l ^L^J! > i> 
Y • W / 








tSJJI, tSjJ-Ml 4_^oJLfiJl ^£jl^_| ^yS> L^- ^_^1 *J j_Aj ^-^-jJjJlSCx] 1 ^'j-a)! |%-J J_A3 C«4_j^xx)lj jj-J>xxjl Lgjili^Jj 

4_o) ■ ^ • g ) 1 1—£■ \J^3 A ->-1 -pr^-". a 11 ^JL^-oJ 1^ ^ irV 1 (_) l—o*^'^ ^ g l 1—J IaS”” 4_jJJ^ ^_ )^J*gJ 1 l 5 wL^J 

.J—«^*Jl ^LJl ^1 4 _SjJj>sJ 1 L^-^j^J^x) I ^1 


^Jj^fl 3^J>-jJl (jj "" Oww>“ CO)^J>-J ^_lp (_£j_£>cJ (_£jJlj j_JUP Ijjfc J^>-1 L_aIxS\J| IJjfc J-*J 

oLjjj^SsJY^ (^ 5 -® ^ww^Lw*)^! ^-JaJllIj ^Jl (— 2 j_*x)l c_—JUai) < j_$CkXj d^>tJ l_gjL_w»<Lw«!j oLjj^SCj'yi <^j-*py> ^Jl 

8jJ_a] 1 c_^JUaJl ^ ^*j c^jj—w*<L>- j_*p 1 ol^lJ-J) ^y 2 -*-! sl5^L^x-«j 4 )^ ; 4_jj^S\Jl $.!_y SI 4_$L/?1 

. 1 i ,io a 11 ^j«^_txj I <x.s** ix) Ljj—^ i^“ i ^ * iri^t^ iji w\_) i ,t ^ ^ 'i^ * ©ji ^ ^ 


Oww>“ ^j^lj Oj-JJjJl )Ip (Jj_?- jj->^*Jj ^x)lj 4_jlx)l 8J^>-^j! ^Jl 4 _xL>-j JjJJaJJ 4 JLLw*J) oljLg-oJJ <_Jljfii! ,l}*>Lx*l J-*J 

l_g_*l4 _oLSj 4_>-jJ ^Jl L^iylj 4_jJ^jJl O^JJj)) ^ g a-a 

4_x)lx)l C 4_X>S-«^JJ jl^-w" Oj-JJj ^_J ^J_ 4J aSj>- dljj^jlj ^_Ss>*xU l_-^woL>J! LgX^s^jJj 

^g_)l (J$j |1?")1 ^-_7 Lo*S^ c 4^50—4_j5si—w*» 4_J^>t/9 4^1 j_pI 4 —JlSj <j^lSL_jJI ol-J^SCs ^_)l l 3 j_*xU lZj^\ olS^—dJI 

l_^ ^ ^ ^ O -4 4 ^ww*<Lv*<! (Jl*>ij\_^/9 (^JljfiJl CXo—jw’XJ Lgi^P 1 ** ->l ^ A )l^ 4_J^J^>xJl t , _ -fl —) i^-gJ i l^^—<W** f '^-*P 

. LgJlilApI )g ;*,?g 4 _uLSj 4 _JjjuJI olSL_*xJl ^-4 Jw«l*x)l 4 _j 15 s^ 1 j olSC-dJi^ cJ^il—pj *)!) ^-JIp aJ^>- 

£C-Jid\ ^Jl 4^>“UxJ 4_;«j^>tJ 4 j>s—wwJ 0j|j— v^I ^1 4 j^w*J! J-*j Oww>“ CJ-;w^» <*P (J-J^ t-^lxSsJl 1J_A jL>sjl ^-J 

) s-l-Jj! Ljp-lj 4_JJaJl LjjIjjIj Lww«Jjt« lZj\j-pxj j}Jj IJJ c Li^y ^x)l 4_«>-i^)! 4_jJ^x)l Ip $.Ljj 

J^' cr 4 ol^-iy3 S yij 4_jlSsJ ^JfcluJl J_S^«/ 4 _jj^L*J| 4_«l*Jl LiJjjjj |t— 

. OJw^>tx)l « 
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182 




* * 

l^yy^Si\ Jl J*-ju : JjVl 

olSUsJt :^JISM 

jyx^y \yS I • Cl*d lid \ l 

:oJ&-j}\ aJL^I 

£ 

o^jjJl:SJtxM 

£ 

J^lSsx^ ^lji5 OjjjjJI iJljVl ^jjJl 
apL^J! ^ : cJlxM 

4 XUPyyyy j Lwo djyyj ^ * x». *,ig ) I ^ 

:SJb-jJl SJl^l 

oVUi*Vlj olSLdJl :40tS» SJb-yi 
olSLdJIj ^JIp : JjVI ^jjdt 

4^L>tx»J! c^lSs^-juJ! • ^jlid! 

50^1 4JUJ! olSLdJI :dJt*M ^j^Jt 
:So^-jJl SJl^l 




























0LJLJ2 J CjIjI jJl jlS\_$! ^JLJ^j ^^JiP 3jwL_aJl wL_*j 

e- 

4 >^S'LoJI 4_ ; J^^xSsj S yI wL-jApxJ Si ^LjL>cJ I I *■ ^ ^Jl (^J~^ 0<-L_J.Ap 

t- 

^_Ap Sjw\_aJIj cLJ wo-p 1 g cL^2 jLv^>- wL_jwb>oj cL^u>- % )L^ wL_S^UIj Ol;ljJ! oJL-gJ 
4_jj^S\J^I ( ^2iJJ 4lS\_Ju^ ^_Ip c^Ixj wLij cL^jL-^j L^JL>-1 ^« 

oIjIjJJ 4-jj^U*- slS^L^t^ c (w— a_L>j^ oljlwLU aj^SC<J! 

. a_oU a_a 1 Sj Lgj^>cjj L&wLui^ SjIjlS! ^i 1 jLc^-l 1 —^_i> a-Jj^SsW! 


£_s!j 1&wL«^>oj jlS\_$Nl J) -LlP ( J^JL*JJ 4_*^9 ^.LjL^?! ^Jl $J»j>-^J! oJ-& c3j—gj 

A 

A—jL^- 1^wLj2JJj 4_J*}\j 4-jj_^U^ ^c-^l^j L^jlffl^j A_JI oljl-dJ 



1 ^ <v ^jL v ^>j wbwbtJj aJj^SCW l ^j,^2*j ^J! 

.LLo-p L&wUijjj I^IS'Waj aJj^SCJV l ol^lw\JI JJj>o 

o 

. 4-jL>- t-jltf, ; U> ^ <Ljjj^jy\ 


* 

* 











JjVl ^jJi\ 





4_J j^xSsJl obb, LjbJ i,**^ . olia A A >- ^XjLoJ! 4_jjI OjU 1 ! ^ Lp 4 j2j 1 ! d-^ljX ^ i d* 

s- 

Cj \j \—fa* I Lflj o LcqJ^j ^-w*i >^xj ^JLdv ^ ^ ^ ^ b ^ ^2 _xj ci-^--wwcS^1^ L-g-Lo^P wLS^lx] 

.a_jL^ oLjLJ^j L^IJj>ccw4»Ij L&j-v^Lp O'-jw^ L^jISV^j L^ws^wv^jj dJj^xSsJ'Vl SjI jJI J^Jj>o SwLjwL>- 

s * * * 

j \ ^ *>- ^)^.^\Xj *)Vid3 C^\_^l^X/3 ^J*S\_CCxj l^« ^_xj I ^ a < W1 4_P^->c^« dJji^xSxj'^!! Sj—fa^-*^!] £)j-^£j 

^jl ^ >- 0)^—-C v^Jl ^ 1 ^j/g *£>cJ )gJ *\ £j~^ ^jl—iix]! 

e- 

wL_*jj C 4_Jj^xSsj^I ^ ,io il A—^P^iJl 4_^4iJ S yi 0_L_& $.LjJ ^-_Xj d— t (Remote Control) JL^jNI 

Sj-fr>-')l\ Lasj^Pj ^_S""jJt oLJl^Jlj ^b>CVj jLabJU c4_Jjj-b^*)h aj ^jJsUl ^ b ail 

^J] CsUal (Transistors) obj^j^'j (Capacitors) oUiSbJU (Resistors) oUjliCl ^ jj^o" 

e- 

Jd« ^X_Jo 4jwvoJjJ^ oVLy ^_i dJj^xSsj'Vl ol^lw\_Jl ^Jj>Cd*o^ c L$J! <~iJCA-*S ^_x]I J-V^l^*]! 


.jIjj^I d^taj ^LJijlj 


Sjb ^L^»w\ju^ d^wL&L^ (J^ ?4_jjjxS\J^h j-c ? l^p' ^-]1 ^Lx>o bl-*J L»jj (J^ 

• c5“i?L-^_>cJ 4_j l-j-C 5 > l^v^ -5 ^ ^ ® l^x^« <~J l^xJ I l ^ *>- ^_lp A_JjI 

jj_$sjU cmA j-^I 4_^2jL>cw4 oIjLj J^UcJ Lgjb cdj-^l^Jl ^j>-jJ *Ljjjz£sjy\ SjIjlSI 

4-Jlp d^ijl-O ^J^lxXJ L^jU 4_jJ Ijj_^^nJ I I w\Jd^ ISj_>c^oJ Ij ^ SC>c-x]l obb Jd« SjIwLS! Ldo c| llA j-^l 









O-.jJbJl jl A_>-jj ^_lp CLx—w> 0 A-Jj^SvJ'y I oLj^Sbjl £_jJ^y2J ^JL)J C A_jLipL^» jl j-^I 4 Owj-fij 1 

jl »>» ^ (J Ljj^ww^ I l ^ *»- ^ ^ i A_*j^j^SsJ! ^ $. 1—Jwo 1 <A ^j djI 3 4»^-jij ^L>cJJI j LgJ! 

IwLJL*j jJtS"! Sjj_^ j! aJ^l^wO A_0^$ Ojj-^2 { ^3> A-Jj^SsJ^I oLj^Ss^J! wL^-jj ^1 ^j_SCqJJ c(A-jbb w\_Jj^ 

.ICs A—L^lSoLoJl ^3 wL_>-^j ^jillS^ 


Jj_Sbj C-—^>- cA-J^l^t^ aJjLj o!;b ^£_l! L_a_)^S s^oJ I l _^ wwws ^- ! 


,|JLil 


o^lw^_l! l»4wwo c ^ i^xl 1 l >o>?t*,i^l .<jL^J 1 c l-*2»^sJ!^ ^j. */& aJ^ wwj ^ Aft2\~*£' ) ~^ a *1jL«^ w^] 1 !w\__l! 

cijijIwLJl b«! c(.. _iU^Jl cA_jwo*J^jl a_L« I cijijlw\_JI^ a_p^o^>c^ a_jwoJ^J! 


<r ;ti 



A^ii^t^ S»b 


1 Jsldo 




L^-Jj ^jJ! <JjwL>Jl J^jf! ^.j a_jS?I Sjj ^il rj-*-^ ^Jjj^jyi Sj\jJ\ oljjSs^ ^Jl t_3j_>cdJ 

* <-b to ^* 6 ^ A_j2-Lw>^4 


























2 


A^>cu jUisJt jLg_>j Sj\jj\j 4-JjLojJi A^jjj^jyi Sj\jj\ (jjii 


SjIjJI 

(c^JwbJl) 

aJjLJI SjIjJI 

( ^') 

AjjliLiJ! c ^y^Py^ 



A^jjj^jy \ 4^-jJJl 



ASljaJl 



*bNl ^ S^USCJI 



3jIjU ^<«Lxj 



aJujJI 


oLjj^SsJ'Vl ^L^>l a_Jj^sS\JN l oI^IjJ! a_jlL*^<JI _l*j 

A-J^_g^c^oJl I 4_$A-Jllx^c^oJ 1 ^J^xJl A_*>>Ij^ c <A ^->gJ^ jLjJ! i^ys>y^ £}l 


jLww^j jl SjlwU! a JaJfc wLjlP jl L* j .ygsp aSCL^l^mj ^JJI wL_^j>JI jlj-JL* aJ^c* 

* *■ *■ 

^3 j_a^2ap c i,j JjS £Wl oIjIjJJ olffU^Jl ^_>»1 ^jj a^j-^I^JI A_JJ^>tJl oIj^^Ij 


. A_$lS^ A_^JwL>cJ! b>>ijw\J^_lxj| 
























Lgjw* j-*^p J5"" ^_JL> ^jJIj 3 wL_>^ ^wLp ^^4 4_^j1j^5sJ1j <LjjjzS^J % )I\ o^)lw\JI ^j_$nju 

cL^jI^-^j A-JjjZ&yi j-. s^LxJl ^j-^jj cSjIjJI s-Lj (wiwLgJl jj_JL>cd L*» OwL_& Jw^lSs^j lL-ww» 

3^3^LqJI C I—^1 —jJl l ^ < 1 ^ a^ 1 S^L^oJl A_$l»p! ^IwLJLa Cj~^ A_^«^IjJ,^J! 

cJ-Ul J-^J ^jJl A_J>Jl A_*^?Ij>J|j ^3 iSlrfSCJl i ^jjiy>xJ jlj-JL* ^_P j-^*J c_J*-A^<Jl ^-9 

.aJ*> 1^- ^^L^SsJ! jLJI jjj-^J a.^*^ wLJjj ^_Ip a_7jJ i ^_p 

Electric Resistance £jbj^£JI iujUuJI 



a" 


L-Nl J_«lyJl 


!^*Jl 4 jl—~il A__jj^?1j>“ wL_*J 


AjjljJ^ill A-4 jIIaII 



^-jlj^ jLj jJj_^J _wwj A +/ 9 A>*X* A_^jliL» CaI3 -L_*J L-*—ftjJlj 

^L>-jJI Jjl« ca!3 aJjUJ! cL^J*>\j>“ 

•W-’Lp ^ jW jjj^ M c^>- 

jU! aJ%JI (j! yl q^jLaj o»jLlJ! J^-jy 

£ ^ 

j! (Q)^jMl S*L?-jj A_^jliL<J! a_3*>Ip L*jllJ\j 

J^s-Jlo Lo^a A_5lj^j| ^^4 l^j^v- A_^jliL<Jl ijJl^-^Jj L^jIapL^a 

£ t •? 

LgjM iiUajl fiwLft J_P ^Ijjo^MI j_SC*j V ajI Ml LgJ IjwUfc 

<A ^J>Jl cV (_5“^ I -/^jl |i* jLJl ^1 —axII 3wL^ 

.L^J j-rf 


?A-jj^xSsJMl aJj 5C<JI A-jj^S\JMl 3il ^yzxj Sjl^- * l >- j 3 liLJ 


£3 



liujULJI iuJj jaa?c 7 Jiji? 

.Digital Multi meter ( (DMM) ) oL-LiJl jL^>- ^Os^u-L ^LiJl ^ 




























Qylij p! oyli Jju ^Iwb^u-lj c-^Lwwo>JI 

.(4 bandc 5 bandc6 band ) aj^UI ^pJI 'A' 
.(4 bandt 5 band t 6 band ) aJjJlSI ^pJl ^ j^b ^UJI Jj-bJl 



oUjULJl ^~-py 3J& 

t(L*» c^-STjsJI jl cc^jlj-sJl jl ^-1 p oL^jLlJI dJ-*- 4 j- 4 



? * 

I wVS^lxll l£ 4^IJLqJ! (j!w\-^Lva»I wLbP^ 

.*L«jljLj! A^Js 

.(wattage) bgJu^s Jl 'a 

jJJiSj(DMM) ^jjJ^-b bg_^lJ Jlap a_*jI_iJI a_*J iL_^j jJLjj (Tolerance) a->-L_~J1 ^ 

















































J! >- wV^_ A >> s yI 

^1 Sjl^_J>Jl 4 »j>-j.} ^J-j>o 4_^jUl<J! ^_wwC>- ^_lp 4_JjJJl ^j_j>Jl ^)j-1j ^wL-^o I^jl^Jl J^l**<Jl 

£ £■ 

. 4 **)gSI Sj—J ^ju ^LJlil 4_JLJo 5j_^>-^1 4_u** 4_d : j 4 _^»jLL<JI L^_Loj>t^j 

.a/^I SjIjJ! ^ oUjLlJJ (Total Resistance) RT (iilSCJI) a^aJI <^^>-1 J&a 


R1 10 Q 


R3 10 Q 


R2 10 Q 


R3 10 Q 


5 Q 


□ — [ 


t£j\y R2 R1 


R 

R ll2 = 2 = 2 


10 RxR 100 

= 5 = —*■- 1 = -^T =5Q 

R + R 20 

1 2 

SjIjJ! 


R3 £* tfV R U2 


★ 


R R + R = 10 +5 =15Q : \i\ 

T = U2 3 


O 


S 




U^l 5*^1 


a—jTv^j^J 1 ^ 4_^liL^J! i^fJJwXSj wws^jJ 4_p|^jlj wL_g_>cJi^ jLjxil ^*>Luij ^^LuJ! 3j ^>-1 ^wL>tx_-wwo 

L* l ^ <2J> 1 AiSJoJ 1 ^ CJ> j^J I 0 L 24 1 

_wv^J L^3 j 4_>t*xJ! ^ ^*JJ 

jLp- Digital Multi meter (DMM) 

* 

4 _^ )gjo jl ol_w*»LiJl 

4^j 1)2*<*J! ^ij_>c 20 j_ 2 *)^JSs_Jj ^- 1 p 

4 jL^j| ^ £jscL*~j (jjjA Sj-^-I iJUAj cOhms o>jllJlj Volt J^pJl^ Ampere jLJl Lr ^iJ AVO meter ur «-^i 
J^LjL cvj J^LJL •XjS' d L _fj^y^S^l\ d^lw\_J! o^L-J^I J5s_^ j ^]g? (Oscilloscope) cvj 

.(Test point) ^^aJl 




























?A-JL>-ta (ijjljaJl) Aj jwL^<J wL>-jj Jjfc . . 


. 94 * 



jS^JI B jPiJI A 


(Jj A^liLoJl *Lq^£ 

A^jjJJl ^p*J! 

1 

(■ 

( fj' Q^ 1 *) 

-Jl jUl 

(DMM) ^UJI j4>- 


R 

3 

R 

2 

R 

i 

I (A) = 

R 

3 

R 

2 

R 

i 





I (B) = 

RT V / 




A^jliLoJl A^wJ 

R = 

T 

I = 

R3 

I = 

R2 

I = 

R1 


(B j£aJI) 

R = 

T 

I = 

R3 

I = 

R2 

I = 

R1 


(A jS^Jl) 











































:oUjtfJI 

Jij c 4 _Hj ciJJij jLJl jl jl^J! J (jriJ^ *Ljjjz£^jy\ LjJ! ajL>j>J 

c ” Variable Resistance” aJjLJ! SjJ&JI Ji* s^jc^ j! aj^^xJI Ji* a^I; 

ajj^aJIj a^SO-^JIj AaSs^juJI iSy >-1 bJJbSj Photo ResistorVj-^' 4*jliL<JI^ c(PTCcNTC ) ajjI^>J! 

Ajlijw^c^oJl AjjL^Jl Cl^b^^bxJl ^3 L^J\ -\s>zS ^I JwIxj Ls^2j>- L^Jw^ ^SsJj (,\j&j*S^ 

pjji oLL<>»*J! ^ |*-Sb>td!j cSIj^SsJI ^jJ! jLJI jLd! JjJ^j Jj>-I objliLJI ^Ij s>ppJ\ 

cL*j*!/ l5 -^ taL*sp| a_~*^ ciJlfejj ^_Sb^dJ jL>ol SwU-jj (.Amplifier Operational 

. L&^P^ A^bj-gbsJl 




4 J*l*o 


1 


a_^xjLv^ ^—Ip (^fl_LoJJ aSjLju^ ^Jwo-p| ^_> A_fldx^c^oJl e^b^b^iJ c a ^^J^wL^cJl 

.A-^jJuJl A-J>C A—v^bti! ^^-bJl) 



6jj^p 


b^liLoJ 1 ^wcvl 


•-in-* 


aj^j^S\JI 



—— 

S^JeuJl 

Sjly>JI a^p s^bjj ^jbJI Jjjj PTC 



Ajj ij^xJl 


^ 4/1 


A^JJ^ybJ1 





























\ 

5 


JJU- j*_J 1— ^LJlSI ’6j—$J>~'')l 4_JLA-J^fI 4—Jjj^sjy I 

* 

. whJI j_S^5 wL^-j j! L$J LJ^>JI wLjwb>tJ oljlwLJI 



ijjjs&yi oijijJi siri** 



4-jS/1 J^LaJI jl 5 "Ij I^Jlp cJ-v^^- aJLL*JI oI^I^aJI 








































































•(V - V R1 + V R2 SjUil j, V t V 2 t Vj q* JS' qh Ai%J' a J, ^ 

.(Total Voltage ^JS3l j-Wa^Jl Jl^>- :V t 

j^jlSjjLSI $$.!^ : V 2 

.JjSf! :V 1 

jwLy^Jl jLjJ I Ij 

.(4.7k jLj) ^IxSI S^lyi • 1^ 

.(2.2k 4^jliL<J! jLj) c2lii! ;I^ 



?(DMM) JjJj>o cajj!^>J! ^UjliLJI ^1 p jjl U . ^ 

?(DMM) LDR JjJj>o . y 

^4jijlxj! *L®^liLoJ! ^JIwLjuv! w\j^p Igjlply* ^->o ^xl! lA,<g>cJ 1 L* .v 

^UjliL<Jl ^ip S^bj jjl L* *1 


.4jjly>JI LjL>- UlJ^j ^-^xil . o 

























/ 

8 


1 


.lo a !ij oJ-JlP wLj>-jj c5V D.C wL_g_>- Ip ^jjlj 4_ijl& ^^p-L-d wL_a^ 

I4_jJ^I 4_Jj^xSsJ'V I 


12 V 


0.00 uV 250 


[j] 10 kn ^— 


t- 

-do ^j_aJ 4 _^j^AJ! wLjJ^Jj SjIjJI ^jj 4_jjJJ^<Jl cjIj ^I aJJ-pLww^ : 1 )g ^M 

Usual Symbols 

f 



or 




Variable resistance 


<-31^1 SjJeuJl *UjliL<J! L-x^Sy j. 

J 



23brf53t Ol&£Jl 


Trimmer 

Capacitor 



wLij^j Sj_iaJ 4_Jlj^5\jl 4j^c—dJl <d—ol^IdJl oli^SC# wL>- 1 (Capacitor) ^i-dSCJl wL*j 

.T = R C 4jylij (T jLj) ^>s_diJ cujIsJI c^jLdSCJl ojUlJI <LoJ£ ^_Ip 

S^LJ! 4_*J4JL?*c— d Co^Jw« JT Cx^ 4 (w^-dSs^Jl 

.( jl^li jjb) nf t (iljli j^Lj) pf c( ijjli jj-SoU) |iiF.L$%d 



U 



























o 


^JLX^LqJ I A^vo ^Ip d^jJ^oJl ^Jw*l^*Jl L* 


X 


9 J*UJ 


i 



^l_j>c-oJl ^S\_^lJ| ^3 L^S”* ^_lp ^ - *' 4 ^ ^-J 

.(!) J^sjJI ^ l ^Ip ^jb^SsJI wL^_>Jl .1 

, ^J«^\_^wvj I ^j—3 Q l—^.*X.^\^»J 1 wLj>“l *■ J 1 l'? ^ 1 j > _ ;i<V ^J ^y^_S\P /fr. ) l^l 

liU .. .aJSsJI ajcwwJI ^L£j 


Jw\wy2^ I t fl * ^S^a«J I A * a b $ ,^-J 1 A_»U^^^nJ'' 4! d^!w\»J! ^j-3 l—A.*.^4<4 I ^Jwwy^^J wl_Xp oLwo'^l ‘,1 - 1 

js £ * * fjM 

o—j^ cljj-s^ OwL>o JJLj o^ ^JLiS2<JJ ^LjL^sJ! wl_£^Jl ^fJJwiSj ( A-jjlj^Jl) wL_^>J! 

C£jL>Jxj! xSCoJ 1 ^JlP 4_>c-v^^ wL_^_>sJl^ AwwJ^jjJl 



( 10 J*ldJ ^ 


Oli*£J! SlPb*« 

i ^ r Q i ,< x^oJl _*•* cJ^^ 4 ^li• 1 

( j^ LJI j%—^51 ^j-^j 

1 "" f T 100 " F T& ' Juj^ 

L5 _ip( oLa^UI Jl^-I e^UUs! ( j^_Ssxj) 4_a3^<JI SjIjJ! J-_aj .2 

^_Lp 3V wL_^_>sJl 5IS”"l_?"c-oJ! 

^«-vJ! • • .a—aj^jJ! 4 _>s-jwJ! ^_Ip J Sjj-s^J! Ljf jJ> -^aII j ^a_^owJj o^Ljj 





























11 J?Li! 




: U wLaJ ^3 22jlx c 1 Ojiic 47 jli l^x*-** 2* *>2 y^>-\ 

!5U ... l5 Jlp I^JL^jj wUp l$J a£$IS2JI 4**JI .1 

?(Jj\jd\ ^Jp^ ^lp I*** <J^LfiitS22J AiL)^!? ^^jlj .2 

aj^L^w^SsJI d^LixS2J! jj wLlp l^jlply* ^xl! ^^ ^21 L* .3 

^^_2lxJl .AiL^^Jl (^JI*X*x*2 w\jlP Igjlply* ^xlI ! ^*a^c*2 ! L* .4 


<— 

^JwLy2^2l wLgj>0 ( ^_^ JlS2oJ I ^Jp AX^t*2i 43*^Vp ^^p*5-JwO (_^LjSjJ ^ l ^.J SiiS22 I ^JwQ^*J Cl2$-2wO 

L»jj lwU>- a_JIp L^^jLi 4 jLj jj-^ ^ aJjIxJI 3^L<JI ^1 

IjLj Jj22l jj-^ J-£* t JjLp <j-2^j^ o~^“J^ o~^ l)j-^z <_p_xS2<>J\ jl 

^Oj!w\_Jl 4_\_2^2y w\-JLP (^,2jljj_^S”" 

U.* )g$ CPiL^tdl L-^—0->J^Jl £"j2Jl OLjjjXSsJ'yi J^JlXXJ 
4_21p^ 4_^>-^4 ^1 )I ^^_JJl ^_1 p djlx^x_*2 ! 4_21p ^ <*.22*21 ^^_JJI ^_i! ^Ju_ax*j^ <*.^—>-^21 a 1221 



i a'X 




x>~ a_j2o» 2 I j^jLu<oj a*1 2v*> ^ 21—w21 ^ ^^ 1 j3»<^2 I ^*^ -21 ^^ 2p <*p 2^*c a. 2 I 
.J-gj>Jl jwLy^ *u2 Ljji <*JlxS 22I t_31^i?l ^j ^Ijj-g23l wLgj>Jl 

11 T = R * C jb £jwj Ja-jy ui^JJ JLLp o] 

5'J.' ^ ~ i *j , * , f^ T « ^ 3 1 4»X^£' (^J L ^ v . 1 ^ ** 1 ^^31 t o ~^ J1 

• 1 -/^ * i Aawv^! L 

^ % 0.63 jIjuuj ^SUJI ^>^0 ^yJjSfl (T) y 
% 0.37 j^^s^Ji ^-jjjixJl L4j tw\_gj>Jl jJ—v^ 4 4_owj5 

l .Q 7^^2! y~t?l AX^c C ^ 1^21 y~^i AX^c I £j~^ 

a_^^\2! wL_^_? 2! jw\_^2 ^L^JI wL_^_>cJ! 4_ ax^_^ ^_Jp 

: a-jS(I 


(V : Jl^ 2! jwLy^ a^J cQ:a^ 2! cC :ax*2I) cC— Q / V 





















12 


Ivj 

— =r 30 T" 

Voltage 25 ~ z 
20 -E— 
15 -j- 

io -r 

5 - =■ 


(s) ▼ Simulation time 


i LLp ^Jj L wL<2j ^ Ip £,L 

4_^J T = R * C l5 _)lp bL^pl . 1 
. 10S jj_S\J 

. < w AiiS'b*J! £4 ^Ip J~y^jt-3 


JjwL^Jl S^l^i dL»j^ ^^Jp Lg-wwo2j ^ij SI ^^Jp JsJLs^l .3 

. ^L^il d-jLil Lo^ 


Jl^sJU ^j^LoJI «U^ulJI 

^1 

% 63.212 

IT 

% 86.466 

2T 

% 95.021 

3T 

% 98.168 

4T 

% 99.326 

5T 

% 99.752 

6T 

% 99.909 

7T 

% 99.966 

8t 

% 99.988 

9T 

% 99.995 

10T 


<X 


T5 

T4 

T3 

T2 

^ - 

Ti 

Cr^ ~ 






jxdjiJl Ss.lj3 


jLuJLI CO9JL0JI c Li^uuuJI 

i>°jJI 

% 36.788 

IT 

% 13.534 

2T 

% 4.9787 

3T 

% 1.8316 

4T 

% 0.67379 

5T 

% 0.24788 

6T 

% 0.091188 

7T 

% 0.033546 

8T 

% 0.012341 

|9T 

% 0.00454 

10T 


V .j^JjjsJ! ^4ji! 4i^Axj! LL .4 

.dd^LI SI ^1 p olii^ 5T ^IwLa^oj i ^j lxSLJI 

Jj>^^oj JjwL^Jl T JbbJ ^t C^_jL! S2 l5 _1p Ja ^y2J 

.LjL L^^Axil *t cj_XjjLjjiil 


T5 

T4 

T3 

T2 

Tl 







- Jr 4 ^' c w^' 



S^( j$ 






























































! 4-Jji^xSsi^I OjIjJI clJL*Iw\^*t^Lw4 >\ ^y* 

(■ 

^Loj! wLjkP (open circuity s^lwLJl ^)'^l ^j_*oJl jL^i! C_il$^ ^^z*y^ . 1 

^-flAb C^ww»xJ < _Q JS" 4_ftl>o! jLjJl ji3j C j-jP jC^il j-^>J jl—jJl 4_lL>- ^J_lwiSj 

. jLjtll 4»wJ^jjJl dwV>-l^]! d^w\Jl ^y£ C^l^s-vUil 

J^J2J ^—J^AxJ1^ y^x —.CuJJ (_^4 xv.I ^.fl 1 ^Jw<vXV <.2 

• j4 ' - " ^ ^ < —-11 ^ - * - a ^ ^ *31 ^cJ ^ ^ *)l ^ CaI I 

C j ^ ^ ~ JI (_/ 4) A^«wwsi 1 y^^ j I i A A^\-*o»J I .3 

.iJ^c-^JJ ol jjZ ^jP ^La*J olSy>c_*J! ^ aL^?jj ^Ajj 

4_^jLa«j <_JL-^L# ^jl^_JI ^_Ip(^j1^JI) j_^Aa<J! C.J5—^CJ! J—^jj .4 

<JIaI—>-^ oJl d^l )g>c^oJl j\—*£>-')! ^_Ji^x]| ^—Ip y^y^yA 

.JU^^I Sj-^l (j-jJI 

^JlP (Jj) >cjj 4_jJj|^iSsJ^I OjIJlJI 4_^4jLa<>J| (_^fl_xS2oJ! ^J_*5 

^1 ^J^-v^Laj 4_JL>cJI fiwL_^ SjlwLJ! ^^Jlp ^ 4__p^ai^ (Jl^_**»! 



(^JLiSCj! i3j-a)I ££—s^J 

jl Coupling ^lyJ! 3JU- ^ 
.U^s^p^ Bypass (ijljJI 


Coil& Transformer Jjpx^Jlj JUl 


Loi" ^-pljLv^ 4 AjLwJI ol y-*» Cb*-*A*2 J^_A 

JL>S^ L-JUAj ^fl_LoJl C^toUp ^4_A5^oJl 6jjj A,t^)\ 

5^_aII ^_1p 4j w\_-j*> w\_^<kA*j 4 _>-j1j>“^ ^_a]^JJ1 ^5_LJI 

. Cj 1—Jjx) wL_gJ>Jl 4_^o-i) 4^1jj-g3\jl 4_^|jj| 

\jb$\j>\ j! H _j LftjLv^>-lj ^UJI Swb-j 

J^2i ^2JJ A_jliJ ^wLpJ ^L^jl ^4 p 4_Owj^aJ\ J^oJlxjj 

Cl^®<A^ cJL^>I w\-^ d LoJl 4^4w\—S^lxU j-^y l^ »»»*>(. (J^LjiU! 

.RLC L« JL^- 4 ^-ij 4-plyL wL_gj>JJ 



j 

( 

p^l 

^00000^ 
m jyj i_Ji uiU 

J^l ^ili 

j%Al» yJj sjJU 

Ferrite 


^_LA> wJL# <JLt 


^iiiiin 

^j| j> ipJU uiL 








































N1 

N2 


VI 

V2 


II 

" 12 " 


Transformer JjpiwJI 

♦♦ 

Lj I jjt+S* ^!wb*c2Lv^l w\jLP ^cJ IjJl Jl ^3 clJj.^3 Jj* 

jt-ij ^>-jJ jLg->- c^wb^uo! J-& ?L^_Lajux] 

£ £ 

l^JL^jj Jj* jLdlj wLgj>Jl ^ J52JI ^ JjM 

JwOJU U L^JwoJ> 4j>~U>j! Jl 0 ^“ sJ^I 

*■** j j-»/3Jl dj ^3 US' 1 phase 4 j^I^-I 4 -jIjj_^_SsJI dj|j!w\JI ^3 


^jlwbj^fl (^JLLJI oliJ 3 Ap ^jlwbj^l c_-aL<JI wLg_>- c^yhJ! cjUl jL^ 

ijUt djLflJ ^«Ap ^jjh]| cjLJl wL^^- ^ylwbjMl ^I~j 


i^^uLU jUUI 

N1 ^jlwbjl (^JlL* 
c-^i-Uj 220V AC ^ 
Ail^l wLg_>Jl N2 

*UjUb ^^>t3 JjJ^t Jp^Jl *U*>V> J^Ul ^j^SCfcjj^AC) 4-wwbJ £^Jl ^jLjj 4^3^21 43^AjJI SlJo*~* *U*JL 

. (DMM) ^Lb^l g^lsJI ^iUlj ^IjlsjNI ^Ut 
£ 

OVjpfc* £j^il 


wLgj>Jl ^2-^J ji 


wb-i^ wLgj>o <^Ip 





































c6V c6V a-jjS^* LjjJ j-ijjj 12V L ya i>- ^Jj ^L^>j . 1 

. A_^4 'V wLj 4^1 

^!w\j>cJL-w*»Ij 4_^*^Ap JJ) ^ L? ^wL_P wL_XP (^j_jU]I cJL-LJIj _X> .2 

. (DMM) 

/ 

13 J^ldJ 

j-flJ I ^_J £. J Oj ^ t 3 IS"' Lj>c^oJ I 4 wLj>- 1 *)! I ^j—^J ^ AJ i ® IS"* Lj>c^ ^_lp I 

4_jlxJ! 0^lw\jl ,<fr. i .X/* A ^ ^ ^-J 1 O^lw^jl *,i ** - ^ 4 4—.<-<^^<*2 1 J * i j \ w\j I ^_^-3 

i kn c^Ij J—g_>-jj— v^j 





Id^JI ^3 Q\tj£ ^JJ»>- <AjA^- Aij a2j_l<>JI ^-5s^5s^>> cjIJjwLoJ ^ap 

4_*»*_A_^«^1j2-oJI A_Jjij Ji^J _ **• ®^A_Jl j _^23 (,_ 


-n d- 


jj^' 



j—Ss^jI ^JlJI ^)1_^oNl sL_x>- ^_Jp )^j>- ^Ss_Ao 1_ 

iSbrfS^lj A-Jj^xSsJ^JI 4 wvvo2jJ 4_)Loj>J| JjLvoj o^jA_j 

j-g-v^AJ (^jJlj j £-Xy 23 ^Jj^SsJj jLg_>- (^1 Lg_X* j_L>0 N 

^-7^1 J^5s_aJIj Lxjc* Ia_j>- a_j jL<J( jLx!l jjU^xj L^Ajp U s • j jl 

A_-L^>y ^ X>j 4 _Jj bj-g-SsJ I caI^Ia-JI Fuse j ^ A,rg>oJI j_^«j 

O-^ A_;Uj>J jL-^J! £-» (AlA' L5-^- 

1^n_*_ 


j 1—I S3bj 


f" 


A_P^JL^> ^\->tzS>-\j j xj I £jwy2J 

< 


© 

























































diLJl olwLjwLoJl ^ j -% ciJJwXSj c IwU>- a_JIp o(jLj 1* *3! 

2.5 Ja z* aj>-L^<o olwLjwL»jJ 16Aj ^_U1.5 ^^ SjLj^I oI-LjwLojJ 10A wL^ji 

* r 1 * 



f 14 J*UJ ^ 


l g J ^_xl I 1_£ji^oJ I ^_Ip bl ,<y.*p| 

L-gjlpl^a L-x—>o ^-lil j—jL^JI I-** L 4_A3j^JI Sjj .ygil 
?4_^JU! c~>\j—$^2~*}\ J!wL^w*»I wLap 


.. 


( 15 J*dJ ^ 

aJj^SsJI Sjb olS^U^a JJj>o 


wLS^Ij^ SjIw\_J! slS"*L_?t^ ^^—Lp- J^o^pI ^^_^Jl L_>c-v^^ s2cs3 <3*^bpI wLjlp <j^wL_>o bb* j • 




si 


B 


s2 ^[_j 


s3 


v J 



^ ,/3 A ^ Cj~~* ^ 1^_>1 P < *—^_c(<d*_I) 4_ aSs* /lJI Cj~~* 

• ^ ci>j——o-L^» ^Jj 4_^w\ij JjwL^>- Lgj>-j^ 

.( cilLwJl d>a A^-L^» / ^\jj^U*>')l\ ^152* 


/ wL^j>J! / 


1JI / * -tl / 








































Jj 


^w\^*t^_-wwO (^JL-aS"* i^J-J j ^1 ^Jj^SsJl j >y^JLP iwL_^® ^LoJS—w^lj b®^j 

^Ljg-) wU^J j! LxXplj^X ^djlw\_U Jj_*j| lw\_^® 4_jjL^- pi (_^fl_LoJJ ljL**<2I 

.*>Li® cJjil2 ^j,^> i>cjw4 J-gj>o J^q^*j aJ^-wwo Ojb <J^L>- cJji 220 ojlwLJL® J-gj>- ^_Ip 




j-gJaj L^b" (oLwww4*)b]lj <^jlLJ!) ^J! ^~wJL> c^ww>- a_^j!j^_S 2l ^J^aJI (Relay) J^-j^JI j_*j 

d^b 4 _*j \jj^^ 0j!wLj ^ Sb*x2I p 4—jljj_^_^JI 5jlwL_U <Jj_*JI IwL^® ^j_jwA >o ^Jbbc2! 

cJ_LJ! (wil^i^l aA^pjj cJ^ 12 j! 6 ( j^2_jL>b wL_gj>- ^® oLww^'^bJI ^^® Lg-L^jj JLp J-^jv- 

_LJ! fiL^olj c-jwL^- ^_Lp ^ w\_2^j ^_JI Lo^® 

»1 ^ *p I j! ^j»wv^yL) ax 3 L<wwv®L^\^® ^ I (^ L>4 w® Li^^® 



ONC 


J^J! j^»j 













































^ ^ c ^.Jp A.C ^L_jj JwL^« wL-g^tJj O “»r a 11 l^Jj . 1 

.AjLJ^j>j^JI eJL_b ^_lp 

.Sbj-gSsJl SjIjJ! AjL>^>-j Jj*JI IwL* 4 Jp^Jlj Jj>-^<JI i y* Jb* *2 


X 


16 J?L*J 



^_)ljj-g^NJl wL_^_>cJl ^w\— p ^_Lp 14_j j^I 1 cijl^!w\_U ^ 

.FIG2 JSLdJ! Ljf cjJLJl cJl^l l5 _)lp 12V 4 ^J j_^- y>y wLpj cc_i-U! cJl^l l5 _)lp FIG1 ^ 



[«3s 


r 



FAN-2 n> 
to 
o 


SPDT relay F'G 2 



Qi^ 


f 17 J»LSJ ^ 

f—' £ £ 

I SjIjJI 

?Sjlw\JJ ^SbJI U 

.o^lwJl aL^>jj Jwi Jj>-j*<Jl c-i-L 4 4-*jliL® u-y j~pi 
.(DMM) ^!w\j>t^lj N.Cj N.O J S~yJ\ ^ ^y w\jJj>o ^1p Jw<»pI 

^wL^_>- ^Jl ^b^*Cj bbJ 

wL^-l ^P g\^L^Al\ 

. SjIjJ! JwoP IwL^ b 

. OwLwfljj Ojlw\Jl o*L& LjL^~ b**)g > ^y&\ 


1 P i?r 1T : 

^H^^T-jDPDTi 
I \-2T ! 


0 


(SPST) Single pole single throw 


£-jU-J! yj* yj 


IT 


I_ --Jr 


21 _ 


SPDT 


s^i 


•2T j! IT aJU- l^j>- j-Jjb ^-sjj 

^ c(SPDT) Single pole double throw L5r «—o ^sA £yj iiL^j 

. jLJl> L^J Sjb Jff c ( j-^J y )lwb ^_Sb>cJI 4j*>b- 


< 5 * 



































^ 1 ^tA^*sX_»wwU l-*^./Q 5 J ^ ^ JUxi ^_-J Ll^iJl OwL_& 3 ,<fr. j fcXjJ^ 

.sijj-gSsJij A-jjjzSiiy \ 

SPDT (Single polec double throw) c^lUsSfl .>jp c^ ^ ^Jip iis^l 


ijiy^ >j 




f ■ l * i j '•^ 
I SPOT 


o o 


-uJljfctfl J.+J*H» j££ 





0 0 
0 0 
0 0 


0 0 


fpPDTT ^ ^ ^ 3 ,^ 7 ) 


. AjU!w\j>tx^lj (Step Relay) s^U^JI J S-y> ^p c(c-JjX)^ll) ^L^S^dl aSL-xJI 




/ 

18 J?LdJ 


1 


SlS^b^j JJbxJ 















































































J Sjb 


12V 



NTC 
(TTC3A103) 
10 + 5% 





J& 

L^. +j* Lww^- ^ ><yg ^ ^Ap IC^ g^oJI) 4_Lol^x*»JI oj!w\_JI aJ^, ^I^j 5j!w\JI 

0j\j->*}\ ^ Ljijj! wL.xp (T^) iyil! ^_JLJ j_jAiLoJl A-^^liLoJ! ^_p 

^_ ^>JI ^j_p jLj jl jIAjI j! J^-^J! <3-tj^ cj~^ j 5( j-*** 

J^2$! ^_il (j-ij^ cj~^ W ~~ ^^ 5w\_j!jJ! a_*jLo»>tJ 



* L 1 ^ A 1 I ... ^Jwv^— wJ 


A_^ 


. J^JI ^ JLTlsJtj SjIjJiJ JLJI ^5>]l 
. A^-j.i w\jlP Jwo«xJ! ^P S^lp 5 j!w\J! ^Jwo»^J ^ OjlwVJJ I.A^/3 ^yj^S* Ij^l 1^1 

j 9^xj cix ~ ^^ jjjS^JI ^jl ^>■ ^ & o^lw\_Jl ^\ w\->tx ! L)13! *. ^ l)g>oJl j ****)! L* 

: a_JUI ^j^2_JLv^>tJI 

. 4JLjw 4->-j^ ^P Sjl^>Jl 4->-j3 OjjL>0 lil Jj^AJ 'k^-ijA J^JLdJ 
. AJs^a ^P 5ji^>Jl ciAs l5l aAIj^S'* AjU^ ^JwJLdo 


.1 

.2 

.3 

.4 





















: b~* Jb\J SjLxJI ^bl (^) SjLxJ! ^Ul ) 5j u ) ^fyt 

. 4^-^Lrfb Sjb *,rg i Lgjli b^libJl (^fl-L wUP 
.short circuit j o^b ^^^_jlL w\jlp 
50£~2 = b-gJ A^lSbJl ba^libJl ^)li ^1^)1 ^lp b-gJw* ^)b®^liL* Jjp 

5jU — b-^J 4»*^»*J! ^ip' lOjLl b g *^ Jb* b/« wUp 

. Oj I w\J I L, jlS | *L*Oj J ^ *,<g XV. j I dj 

£ 

. ^_iJbJl j^ a J l (JlwC^Lvol w\jlP ^bd!^ wL^_>cJl bb& wb^bl! <^^>0 

. b&w\»b jLj S^ ^lp (Jj)^|(g>c-U ^I^J! ^lp jbJlj w\-^_>cJ! bJ b-^J ^>sbj 

£ 

jLg_>- ^I*a>6^w*»Ij JLjLI <b*-b bjb^ ^Li ^^Sbj 

£ 

. olb>tbl Ij jbUl $^_b ^ qjj J\ ^ Sjz*^ j5 ^5ly^ oiiSb j»Jj>t^wwo 


Battery 
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9V 
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- I 

I J 
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ii 

h 
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ri : 

} k : 

- u 2 

100 ■ 

470 i 

1Mn 3 


C^)^L>tbl JbbJl Ojlw\Jl ^lp ^bjJp'^lj 

Lblj IMjl ^ £jUJ! jLb! ^ bs%J! La 

J_gj>J!^ LjjlbJ! J_gj>- lLSwISj I t I^c I 

. ? ^ UX_^wJ bL« ?4_^jlib 
ci^b fi^_AxxLl L^jbLI (^w\_>-l Jlwbww**! j 




250 ! 


10 kr^ 


K- 


/ Lg_**A J^bxj ^_x)l ^_gj>Jl lwL_^) 0—^ ^^L^bbJl ^_L?bJlj j ^ ^Ll fr-J 

(jlSb* / 4_LSL]I / Sj_^ j-xS^V 4_ jo ISL»\ / L^jjb ^^Lj-gbCSI J—^j>JI ^1^-jI 


^j_)L! 4_jib ^-b wL_gj>cJ! Lo^i 4_jij 80 4_jbJ ^w\— p^ 220\^ wL_g_>- ^b" tV-t 

?UJ 15 4JTUJ ^Jup ^Jir tit 
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(Diodes) 


^ i? 


IA — & L^jIA^J aj ^2 _^jj a_j j^xSsJ'y!j iJL^Jl ^LlaJI ^ j£-*j ^i\ jjLJI ^jjJ! 1 _jj&^*j 

o LA LA I J_*j <. L^Ap oUlJ^AI ^y 2 - 9 ^.j I s&y ^Jl ^jjAl 

* * ajj^V' s*Aty °'j^' ob ^ 4 



■* r wp silicon controlled^ 

crystal diode avalanche diode feClluer 





\, 


(Doping (»^JaaJ0 

A^mJj (Aj>xJ^dJl) ^J*v^-Al S^Ij ^]l J^ 4 lwL>- JA 3 ^4p AiL/A 

.Ji-wv^jAl aJIp cAi 5wbJj>- s^U SjjJJI AJjj^jy\ cj\j^yj}\ j! otajj^SA^I S^Lj <w3wL^j (1.000.000:1) 


Si 

i 

Si 

i 

Si 


Si ** Si 

t * e t 

** Si 

i i 

Si ** Si 



rv 



Semiconductors ii^Jl <c_i jU_JI 

(■ 

4 ^_Ap j—*>- y )l\ L_^jIwL« (^£jss>xj cj!j5 ^—* 

(crystal) SjjJu ^LA LuS4>j cu^>- coLjjy^A] 

^_Alj OjJJl ;J A^jSjL-JUj A_A^j1j $.Ljj wLjP A—JLj 

t- 

j—^- % ^\ L&jlwLa A _LL*- l g 


* * 

* 

£T ° 0 


ajj L! 4_ L^»UpbJ 1 s^LJ! dJ—Aj oLjjj^SnJI 4_jL»Jb 

•Si *• Si 

t i 

" #* * N g| 

* , si 

({ @ <■; 

* •■ * * 0 

m * 

^Jj-A j! j-jy>o jl wL_*j ^1 ^L^SAl jLAl 

• Si ** B 

» Si 

x" ’ * V* 

• 

* » . 

,+ . w )g?!l) ^_p Sj\j—>*J\j d^[—jjj^jy\ 

t i 

'' * Q 

;> • • 

• 0 *> . « 

? • ; 

.(Doping 

•Si *• Si 

V \ 

* * 

— (Si • % 

• 

V: % y 

^4^ (P- type) A^-y Jl ^_juj 


















P P 

Jl J^ 4 ^LjjjiSsJI 3 ^_Ip j—! bkjlwL* i^£ys>*j a^j^ SjjJu 

f A 

c^-jj^jil^ Qyo^iZj'Sl d^LjjjxSsJ! 5 ^_Ip l_Aj!wL« ^ys>*j A^j^i s^_b |», *xjg*j (Nbtypc) 

. c^LJbiJ! JlSL^I J2—wwol (P _ N) a iL)g]| ^_jUj ^c—xaj c^bJLkJ! ^_*o wLjlp^ 


LfPlylj odbSM 


^Ip JSLiJ (P-N) 5-L^j o*>L^j^JI oLJ^I l^SjJ c( k_*^ / wL*^«) Cr^J^ Jb*$ J ■yg^ 

^ ^ (P) S-^b-oJb .yg*,oJl C—^j-J^Jl —w**J^ <• A^-J*> O^L* 3wL_>-|^ 4_>cJ^_^» 




^j_jIS3Ij (N) S^L<Jb J^^uJI ^<»^wwoj (A) ^j-^Jb 4-5 j-^jjj ^jJ^Ij 

.(K) j^Jb aJ j^jj 

(Rectifier jLxM Sjb ^ SjlioVl |>jju) ^LdM J^p cJU?j 


T 30 Q 






jbA_Jb>- ^_Jbil! _wwo 


1_^«w\jlP jl_^xj! 


j-ir^ 


UNl 


l-J^-aJIj (l-x_>-j-<JI ^j_jVI 

l xv. JLJ w\__^j>cJ| j ^ ■>- y*S i 

^JLkl ^J^b (eJLJI ^J^!)j>yi£J! 

^JbiJl c>3j-v^j aJjfc A_5b>Jl ^_3j jwL^2^JJ 

b^«w\jLP ON[ 4 il^- ^ 1 'XJi.Ab^' 

£ * 

wL_^_>- « j_*S7 ^yJ^l wL_^^- 

▼ 

A^-^wjJb cJji (0.7) wLjjj wL_g_>- 4 -q*JL 

p 

aJ j-^jJJ ( jLpxj'Vl J-g_>-) u J-_gj>Jl IJjfc c-3j_*jj cb«y>J! ^JbiS A^_^jJb cJ^ (0.3)j Q^Sbb-wwJl bjJ 

.jLJl j_j^<»J ^_lp A-Jb>Jl 0wL_& cV ( —^j- J>c -5^ 

A_JLkJ! flw\_& (J^"^ C^-jbxl! A^JLwwJlj A—rf^-^oJl A ^;,)g]| OJJ */2 >c^qJ 1 A i)gLoJl ^ I I 4 tf 

objj^xSsJ^I £-iwb Low« ^jbil! c-^bj^ll A_bboJuJl a j^lJaJl j_ibj A_^jJ jL^xJ^I aJU»- 

a_S^ S^Ljjj oLiJ^JI j-j aJl^UJI A-aj^JI (^-5] b^» ^Jl aJLJI ^kJ! 

.aLv^^^ j^p <Ji»> , bj)j^^J'y! 

.1_^ sU- ^ 1 jLpxj'yi aJ Us— oU^x^iJ! (Jlaxil aJT .ja 

























jwLv^J c-JLmJI jL^xj^l aJU*- 

jwLs^-oJ i_ - a 11 \ (v^_JLwvJI 


U“ 


, 

^-w*SotSl 


j| J=i—VI iiL 

+ 


TfS 



■Jg* ** 

3 

gjgsr 


n *JT 



OFF, 



^UjIJLJI ^C*,yg7 aJUJI 
^]| L~« clwl>- ZjJijy* 

Vj off ^ ^ J ^SUsJI 

JJi jIjJuj ^1 jLJI jj_/^ 


^Jua)l 


^ Lj ^^ OwwvJ 


J (|liA) Micro Ampere 


(reverse saturation current) 

(jJJij |jj>- aLA 3 oL>s-£» A>t*x> 

c-^wL>-j t^>-j*<Jl c,*)g^)l ^Jl aJLJI A^ ? )g)l ^3 (ol^>tiJl) 4 ^>-j^Jl oL>s-jJl 

<wJLmJ! t_ .UoSl ^J| 4 ^>-j^JI 4JLJ2JI ^3 (obj^SCWl) aJL^JI 




( 1 J 2 U 0 ^ 


DIODE CHARACTERISTICS a^JI ^UP :( t# JLp J~ 4 a 5 ) 

4_*o«^3 j_*P ^ ^ ^-Ap ^ ^ -‘Z 3 w\_S^lj^ C Ojlw\_U 4_j^S'LoJI A-^j^xSxJ *)/! ^ L? o 1 ^ *? s ‘ >m 

— #. 

<Jjw\_j>Jl ^_3 jJLj^Jj^JIj jJLw«Nl J5" O^l^i Jj>c_^j C(JjwL>J! L^wO- 3 j_£XX*JI A^jliuJl 



mV 5*1/ 

in A s«.l/ 

*UjliL<Jl Ao~Ji 



1 



2 



3 



5 



7 



9 


. a!L>- ^3 *Uj\JL<dl ^Li wUp ^bj-g^sJl wLgj>J! jwLv^ c_3^L? (J^v^ >0 : 


* 

.J^UbJ! Jp J^*pIj J?Iaj wbwb>tXj U aS^A^J 1 • 



















































j-wJI 



Cj^SbL—wwJl O^L* ^J—A ^Jj \«/9A 
A_J*>tad \ ^_JL>sJL<J! lwL_&j 

^j _ s >o«ll ^L_ax1! 

^ dLSij ^Jb j-j wL-^Jlj 
jLpxJ s yij jLpxj^! a_JIj>- 




UsJI 


l5 _Jlp taLo^pl 




V 


jLfJVl 

wLJLij ^_d! *-L_g_>J! a^J j_*J 
l Lj^wUp s^LJ! 

4 _ LAs L^lajIaa ? ^/g^ jl_gjJ^ 

jbj Jjj-^ bo^ 1 wLj>- 

.^Jldl cj-b ^JJ 

, r 


:ajMI aJu^MI ^ l-. 

jL^o^l 4_JL>- ^ jL^jl J_gj>- ^>-JJ J^j cA_*S^jl wL-^j>o ^j-v2jLJI L* • 






l^t 


wL_^j>J|j Jb^liI A_3*}bJ! ] A_*j ^! A_J^j2*oJ! ^JJp 

.5-JajJ- aJ^p c^_~J 


J—jL-J ^ 5 -^ j—^j * 4 A_aS^J! LS^l cJj—(J^ 

.J^u V ^LxJ! 

^J! Jj_a^JI *)bJi jbJI ^JLj jb^o^l aJU*- ^3 

.ciJJi . .jL^j^I J_£>- 



























(Rectifier jUt Sjb i SjUiVl ,» ^USM 

♦♦ ** 

f 2 J*Uo ^ 

*■ ^ ^ — p 

ojIjlS! j -jw<>JI ! 0£.!^_£ ^ ^ ^Jl^— c^^)l\ 


4 


40.3 


100 ft 


4 . 75 vn ° > M > ^ - 


d 


718 

r-'" v— i 

-w- 


-O 0 V 


4.75 vn ■> 


$ 


0.00 


100 ft 
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4.75 
' V 


-N- 


-O 0 V 



)l ^ C J 


t - 

5^ita\_il kX.>-l c^-ojw1 ^Lw]l Sjta 11 _? it _lp I^Loj^pI 

■«gW' j,> ^ ^‘bsu ^.uSfi jgoVi ^ 


* 


f 3 J*Uo ^ 


(V) 


I 


5 V o 


1 kD 4 - 34 

—►-*—mA - 


660 
-mV - 

hx- 


— $ 

Voltage 


-i. Q V 


J 1 


/ 

4 j*uj 


1 


$^ «w*. ^«*»*• 1 j I l ^ ^ 1—1 ^ ^-jI i ^ j ~^ w\™S^ixl! • 

.ogLj sj_p- Ss-igj gjjjigj (DMM) g*gt ( j^>i_ r p'yt 





































jUoNl 




?c3 % )Lx>- s y! IJ-& L* .. .(4_w*j2j ^_^il J^^>o c^j15" 


iijxJl jLd! oljb ^ ^jiu 


(^uJI jUM oljb SjL^Vl) S^Jl 

♦♦ 

^SjSj 4_*oJ <2^A JjJx> wLJJj ^L^wJLoJ! CX^3 I 4.^-^oJ! ^ ^ * a 3 C lgJlSLa>! <*_^ww*c>- dJL_>-I ^yJCi) 

4_>-^oJl q^_S\ j wLj^ 4_jJj^qJI c^IwLj wLojJl Ljf( A—jI j ^_^j| 3wU>-j >~ 4_)cijL_>-j^oJl ^<Xs^ yj ) 50Hz 

* * ^ 

..in ^ Lwwo jf 1 J^l 11 j si*/ 2 11 ^ ^-IpI 1 ^ a*./S )I yr^ w ^ ^1 ^c A^ o « 

^_Ip j a«<9 SI 4-^-j^JI olwU lijj ( 4 -j>-j^JI <j-*J *t :/) /— l/t c-^L^s- ^j_S2«jj 

. 1j_jLv^ 4_>-j^»JJ jj; )gjl (3^-j 

Peak or amplitude Value :a^JI ^LjI .1 
Peak-to-peak Value :^USI ^1 L^\ .2 
Root mean square : x^Ai iJUiJI L^\ .3 
W^' a^JI Wave period(t) :&>-jJl A 

v 

v = -P- 

(7 



rms 


(Root mean square) Vr.m.s ^JUUJI l5 ^j (DMM) ^IJl>^Ij l^Li ^ ^Jl ^aSI j! 

^l_wwol y^ Vp Oww>- j ^L«if l»^S I I— |B 





































^ £ £ 

l *j£' ^2jLy^>- ^lp 

^Axj^<»J| 4^-^oJl !3LJ . 1 

. Ijj^o I>Ajw\^«xJI 50flz ^!wV^x^Lv^I l 1^4 .2 

^-Lj c 30msec L&jw\3 a-w«j ^-L^IS - " 131 .3 

«• # 

?!iLJj ? l5 Jlp! (A.c B) Sjj^,< g)I (_£1$ a^ 4w\j>t^Lwww<»J! ^4^j| SwL>-^ 131 .4 




Rectifier Diode SjlioVl ^jiu 


0j! w\_J I ^j IjjJ I ^_lp ^“^""J ^ 4_>-I ^S\—w\w<»Jixj * 1 ' ^ I 

j-p^)!\ ,yg;)l £_juj LoJ^j c4_j>-j^JI ^JL^j ^JUiSl £)l Ji->-^\j cjjJ^Jl (^^L>-l ^jIj^ J-j>-Ij ^JIjj ^w\j>t^v*oj 

e- 

. c_.31—*«3l 4_>-^oJl <_ Q * J^)j^ w ^—^ 4_JL>- ^L3I 2J3i>^ 



4JL4I5" 4 _^-j ^4 ^ ^J^2j (Center tctp) 4 _j^S^4 ^j^aj as ^-^oljj ^I<a^c^la>>1j 4 _L4IS”* 4 _>-^<3 - 4—J^o^p 

. Vout ^U-jUJI SjL^ 


















.\^in ^ J LJ1 < &.:\\ o^ 4 a^a^dl ; t 3 0jL^*^/l *"^ ^ ^ 



jSLiJl ^ g , b. L^ (Oscilloscope) ajLi^' (*—b jWr SjL^' jSLi 'ij 







£ 

Sj—^_i wL^-jJl Sj )g;i ^lwb^_^>l jt— 


Sj-J^JJlJ! C 4_>-j^gJ! wL_jC>-^x] 4 j2j 1_^wJl (3) O - ^ 4 

. ( ^Ji')l\ J3s_JuJl j—gjaj L^S" oLJjIjj ^-Jjl 











































?(L^iL^5") Ij)saa)\ oCLj 



/ 

6 J*UJ 


i 


. (wU^-^x!l Sjjzj i) CjI^jLj 4 aI^IS** ^>-j^ ^JL<J o^lwJl ji S[S*\j>^ ^*\jj> 



ft 


4_>-jL>tj| o^L^'yi ^L^wol ^)L _$ 5mV l£j 1—a_>-^qJI ^^jla ^_)l a_1^-Iw\JI ^1—***»>! ^IS"* 

(jli wL^>-jJ! 3jJi2ji ^J! ^ 3 jL>»N! cJ^jo lil Loj^o q^S\^L-wwJ! s^L* oL 2l^iSI c—Jl^ 131 4.3mV L^o 

Sir . 3.6hi\^*»*j 4^>-jL>J 1 c^l_^ v y 1 ^ L~j1 

( 7 J*Uo ^ 




^ LwwO 1^ ySJ I Aj>oUI A-^-^oJl A—j^ I <y^J I ^_Lp bl^xpl 

.A^-jb*cJ! A_^-^oJl 


to -T 

£ -- 



-to 

to -r 


Load 


• i-^iii j^ii l^pUuIj ^ijiiji jjUiVi 

^Ui\ JLiWI A^a J CAAZ1\ ? Uj1 %. 


Lllu ^a.jmuJ lJ-jJI j fl.ni^l jSli L(pLjJlj AajIaJI ijLiVI 
H- ijjUVl jUijVl aJIa ^ tijUiUHli jilijl 


10 -,- 
s 


’i ■ 
-10 -E- 


tluaUl) AiiU Aa>J l^pLdtj AajIaJI ijUVt 
i 1 1 1 L \ 1 1 1 L \ jlpjVl AJIa ji ilUJOUl ^Ujl Uiia AajaII (tJLJl < fl-nillj 
246 " AjlAjd^UVt 









































8 ^ 

^jj 4 L^jU!w\j>t^w4»l (jJJwiSj oLJjLiSi C-—*>■ loLJjLiJI ^jLJ <Jjw\_j>Jl J^S"! 

1 1 w\ ^j. A ^ ^.3 L , fl —l ^ i 1 »wwsJ I <»_3 l *3 U 1 Aj L«wws^O w\ j? $ 4 1 


J*-AM 

(S^l) 

aJL) J& 

(*u* 

&5USM (►*»! 

yj - 11 




j*W ^ 





t- 

*ix~£>')! 1 j* 



jLj>tj| 



+ 


jLj>tj| 



ft i 




^y^>\ 


Anode Cathode 

jL>o! 


A^-j^»J! ^JL* 



Light Emitting Diode d^UI ^SUSM 



LgJl 4 dwL^LcUj 4 ^ j—S L Xa ^Js^NwwvJ L*x) 1 ^ J ) 

£-^»j 4O^ 4 j'-f^ ^1 £ s -*^ j 4^\ Jj-o^J! 

if if t- _ 

I^wLp ^w^cJL-wwo ^jLjiij dj 1_ s> 

IC a L^lSsx^ ojta l ^Lju ^ S^>cjJI |t—^ l—jIjviJ! 

c-^j-JJ^qJ! q^_JJ1j ^_j y^p ci^_pIj Jff S^Lv^Ij ^_ SC>cjJ! 


























p) 



J 2 <*— 2>j \s ) Anode _w*o _ >^a 1 ■o-kw^-! ^^ >lxxjl qj__S\xj 

^-jj-s^aJI c!^— pLJ! ^wL>t^wwo^ ^U! jL-p*olj SjIjlJI .Cathode 

^jjj^SsJI jl ^ >- ^ L>o ^ ^l^_> cix -w 5 *' c A_£j^x^J')/! 0 xS\j 

oLul fij —p jLd! jjj_^j j_j1^j $.iLa ^_jwy£2jj c a_j^ 

wL_g_>- 1J2j-£ wLjlp 4 )i2ji^x^ ^j—p- ^_Jp (Photon) 

.4}\Jb\ ^^Jlp 

ci^_LlqJI ^aLoj C$jlj L—*—>-^<»Jl 4 Jg.JI ci^JpoJl SwL. pIS Jjuj 

£ 

j~S' s )l\ Jjuu Owp- 4-**^ ^JhiS! a ^Ja aJI aJ yc* Lu5C>jj c^JLJ! (wijdJ! 

#■ 

J ^ ^ l ^ 4 * ' A ^ ^ \s ) 1 ^J>—X»0»J <s»v» A j 1 1—-x>».X*J L * d l I 

jJpJ! lJLJI Jjuj ( j^j- V 2 jLJ! <—ijJaJI <jli j^w ** 



•fj* P u 

. 


Rs ^UjliLJI 


^Jp ^jUxSI ^ a^jUlJ! c3j-gJI U 


• & g 

o ffl 


. 


* 


A-uLS" 


m 


:^j^aJJ cupLM ( j^jL^p 



A-il^l?! ^Jp v3 J—g_>d!j jCJ! jCxi! Q-tj aJ&*A*JI 

wLjp^ Jl ClJl ^_*a J ^J^2J C»*S”" A *»- J_£, A_2*}lp 

A_^Jli 5$.^_5 wLjV I^wLjSJJj CaIjI jJI ^S>] A-Jj^SsJ')?! ^ )giil 

a_>-^>J1 j*_jlSI aJ»j*j» ^ w W = !“ Data sheet oLjLJI 

. A_^3j^lSsJ')l! A »Uoll c _JL_bj V {^j-2>- jLJIj wL_gj>Jl 


. 1^0 hxl I w\^p ^ ^ ^ * 4 ^ ^ Pz-i ^ ^xi I lj L»wj I j^a ^ 

. A-ft-wftJl oJjfe CP^AJjl l3l ^jUxJI aXq^xxj jLj : ]N4<IX^ 

.^Lp ^Lj! opUI ^UxJ! cJl^l Jp jl^>JI :Type vF 

. ^j-s^JJ CPpCl ^jUxJI ( s _ 5^' • ■^^'^'^Yp 

dJ-ft g.j yaJJ c^-pLJl ^Jlxx]l (^dp a t ; U oil ^w^p^ l JaP- OjwU>- JjP A-LJsj ^_SCj wL_^j>- ^ yail : ]V43,X^^ 

. A_^o^^^a A ^.Jg,o 11 0^ ^ A_Jt>cJl 
































P P 

. 1 Q^iJl Cl^-P^l ^«~ 



^ 4 ^Lo»*J! oL>Jl j ^21 j Cl»-P^i ^j!j±U i ** J ^ J .iJP 


B 



liW^aiS 


^Jp bLfcSPl jLiiiU c^L-j^Li) ^_;jLv^ |i_ j 

^Ij-j'V! (J—ziJ A_JjLfl-oAJ L_X>o j *j2->- c4_iA^>t^ oLjuSj 

Cb*_x>- Cj~^ ^I _ 22 1 _ 2 LfdJ A _! 

IwV -■ a c a*a wX^xJi—I a_^:Ji (^ "bI /^a 11 i2j^ c o^-^b]! a__9^^ 

Jjj_^- JSbji ^jJp (J-~d1 




r^j^aJU d^Ul £Jb*U ^p-l £jyl 

c^j V 4j«_ii jJi-vaj Infra Red-LED : ptj_*j>J( c~-?sj J—^j-« 

£j~^ O^ 4 ^ ^ -j^ j-v^J 1 C!^—P LJI £• j-2p 5 1 ^_*xJ Ij 

s p 

Lgj->- S )l\ o^Ls^Vl 0->o Ax_^^l J^-IJLsj Vj c^-S^Aj| <^JLjLgJl l^ir 

^_S^o>txU (JjjjjjS" Oj-«jjJl) wL>o j_p Sj_^I ^Jl L<^ 

.j\ijy\ cj\j\ 4_iJdb>5-<J! 

t- 

^\-S^ ^!wL>cju*>Ij L^Jp (J'^w\ju» v y! Ljjlj cb->&j A*iVl <£5 V liU 



CwJg-LII qi x q . «tvU O-nl+ll uJUuJI 




l5 Jp (J j » ,<g> Jl ^o~^j^ cy* 3 l5"^ ^j_p o^Lp • Bi-LED 

£ 
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(TDA 2003) a_UIScuJI SjIjJI ^p L^-^^ajj a_U-IjJI SjLaI j-~S\xj 

I (Qj_£^j^-j*<»J!) ^j_*a i^lt-XJl Ojl—I Lwm^ |*_^^>cxlJ VR A_*a^lj2*oJl ^ 1 wl^&L^1^ ? aJ^ djA_$ j_*S\*a 

: ojJJa-JI 

. A-jj^SsJ^I a^^A-v^ ^a aS^LJI . 1 

. L^L^p AS”* 1x 1 Ai*a l^x^J 1 dj 1 a! 1 ^J»p ^ 1a)J ^1^*J 1 (wx-aS^x! 1 .2 

• (AUX) ^jU- jwU^» ^p jl SjLaI JUoI .3 

: aJIxII ik^Nl ^p ^-1 SjIaJI J* bLxp! 


.(<jytjs!l ^1 p J^?jx) 1) Clc C8 c-Ax$^<Jl ^»lwL>tX^l .1 
? C7 cJx$2Jl ^p ^LjeuAl! ^ J* .2 


. ( ^1^x11 ^1»P ^«j) C,-AiL^-^Jl ^lA^tX^I A-wo-ftl L« .3 

. OjljJl fi^A^*t*o*Jl A^^aJ! yA j£\ jl L^X/a^ljA/® ApLo»»wwU ApLq»*wwJ! (^J|A*X*v4 J\ U .4 

. (D1N41N4) jlg_>- ^J»P lA^Xx^a OjljJl A^wwJ A3^**a • 5 
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A^Sbib! A^jliLoJ! . <y <L*Jj*/2 )I . \ 

|L^wL ^j ^JIP 12\^ A^owuSj V* 

.jbJ! o^Lj . wLgj>Jl o^bj 

Ailj^J! £j.y£j cAr^ j 4-jS/l ^1 t 
. c-A .Ajjlj^Ji^ .1 

I OjIjJ! b g \^Py) yJ O 

.jAjjj *L>-j^JI .->■ *b^Jj cl^-pLJI .<~y .£.\j*2xi\ c^->o a*J^I ^ajj Jb . 

: JL l~. j£J a^UJI SjUJI ^U! (X) SjU>!j SjLxJ! ^U! </ > sjUi ^ Lull ji 

1 lo AjislSbJl A*4^bbl ^)b i^j\y^\ ^Xp 330o ^ * A JT A-o^i A-jcU^b^liLo ^^py AaP □ 
.aJlJu* a^»jLiJI a^J jU jl aJjj^JI £4jl£<Jl Jp SsJbJI a^>JI cu>15" bl □ 

. £.j-^JJ wUP aJj^JI A^wJ ^ 

.^wwbbJl jL^oMl J ciJJbSj I jL>J^! J L^bSl wL^-jJl jljjJl ^ajJ Jb □ 

. ^bxji^ ^Jp jb^JI (J^>e-A ^Jlw\^ALw*»! wliP ^ 
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wL$j I liL-^vj ^A_ftwL«j L*jL^wLaj ^jJLuJI ^JUJI J.g a? 
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4-j ^ 1 I A a ^2 .) *)! 1 ^ I \ >\jb w\jl>^ ^ I ^ LiAjJ I .1 

4_Sy>Jl j ^saTj (,asj\j SwLpU Oj_jjjiJ Oj-^vj a^pLwv^JI oULJaJI ^ 1 ^*^ ^Jj • » 1 -_ 1 ^J 

^ISC« J^JLuj O^j iij-A>tx> 0 ^ ^ 5 -^ a_^-1j>JI aJ1j>- o~^J . a_IpLaJI ajI^jJI ^.Ap^ ^IjwLSI ^_Lp 

jLuJj cJ^-jNl Jjl« A_S^px^ L-il^_L?l ^_Ip coljjxJ! L*5" o*>C>cP ^_Ip C4 a_S^>J! ^j_Ss^ y>-^ 

. L_^jlp (JjijjJ! ^1 e^C»A*J! ^1 ^jJlSI ^_Ip ^j_>cv^JI aJ^ a_Sj^xJ! 
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cijjL^txJl <Jj_>- AjjjlwiSI a_S^>JJ ol>j^ o*>Ajj c^ :oLolwb^^ a^JL^**<J! a_S^>JJ 
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cSj-^S^ J^s_Jlo wL_ajjj A_^P LxJ^sS L<jl j oLjLg-Jl 

.jj_JJ!j c^-J^-aJIj ^j^—aJIj ^LjiJ! Sj_g^-I c^L>b-UI olj^l c<»—__<-, L il^lil • 
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oM^oJI jl ^JJI ^_S>J J^JI kj :(Actuators) o^L^aM ^UlSJ .3 

^_Jl ^1 X>0 4 jJ^SsJl A ^pljLyaJl A— y\j^]\j A_jjS^JjjwLs_^Jl cIjI L_g_X^ 

- - j^_^jliJ() oLjj^SvJl J^ 4 a_^IS3( aJUJIj LgjuJJcJ (Drivers) oIj_a^-^ 

.(H-Bridge 

q-a juJLdl ^3 *X->-jjj <. a_j\j ^ _^J1 aJIJ^JIj aju Ja7j <sj\Jj^2a -iljw*! ^_p (Jjj_^w<d! j_^ ! 43 .4 

p p p . 

LjtAJt L^xlial Sj_^?- 1 j olj^l oL/sl oljjUiJl l _jAf : ' olJjjj^Jl 

.oLjlkJI iilJJt 

j-jjuJI J-4*il 4 (Controller) ^JUJI jt sjl^-j tj^exllj __-bJl ^Uai .5 

(■ ^ 

L^ALaJ^J (,(^jJ>-') 1\ CJyJ^y I oLjjSC cOj-JJjlS C^3J| 

J-^jj LJIpj .jl J^ 2 jL« (jJ_j^>tJ) j^a\j^\ $.CUp!j ^l-U-jlJI oLjLJI a_^>JI>c4j .^llj 



33 








^LJij ^.Ljj a_JL£jJI oL^JU^JI j! 






£■ P 

Ajijjjj aIpU oULgjJ 4P^jw» JlSC^Ij ^oL«j : (5-1) 

L-ij—gj 4_P^l4 4 _j>b-4^j CjUJj 4_^?L>- oLpy^j ^ 

t- t- 

wlij Sj-^-^Jl jl 4_a_^ljjuJl olS^>JI ^-4 aJwwJ^ j o15^j>o S^U-j-wwJ! ^Jl 

^ £ Jl 

j-^\jS' 4^4(J^J^JJljj! ^*4 ^J^pL&xjl 4_J ^_^4jJ ^w\j>s4L-www<»JJ 4_g_^“l ^ ^—OwV^J 


.lilj>-j ^j_SjIj 4_*jj C/C++ 4_*J ^w\j>t^www<J! 4_^4 jJI oL*J C|*-S^>o 


.6 


& z £ 

j»l]i2j ol^v^l wtJjj ^Ijaj Ji« ^ ^dS\J! a>-jj tj^ U ^\ 4iUbj 




/ 


4 J 2 U 0 


1 


]bx)\ ^jSi\ ^■ 1? jl^ll Ip (SCARA) ^-jwLwfiJl wLaL*^ 





https: //youtu ,be/BZ0k5W7dAJQ 





















fij—& A,ls> +*\y> A_J^<w? J~o-*j <jl CJj-)jji\ ^Jp l-x_>o (_£ JJl J^L&xJl 

.a_jWj c~)j-jjj5\ a_S^>o x>t^j (^JlSI oLjLj 

(Sensor) 1 c a y>-jL>tJl _^oJl <sj^ jjijJI 3*apI ^woJ ^\ d^>\j*, ^jlwwwoJ! _ %^3 

l ^ ^ \j£ ^ A_jjb1 ( . . . C S^—£ C AiL^ww* C $jl^_^-) ^_JIj^uljl (Jj yS>~sJ dl^l j-5& L —$j-XJ \-^S* 

. 1 rll*>aj 

c Sj__aJl w\_jwb>o ol^—dcLww^ : LgJw«j c ^_Svj>cjJl jt-J^Jj Oj-jj^!I SwLjwlP oL~*j>s^ wL^-jj 

o1j_^15sJIj A_>J^Jl cOj yoil C^_^^1 jjL<JI ^2L-uiJ! CwL_gj>Jlj jLJ! CjUJ! cA_S^y>J! cjlj-lk^l 

. I ^ \a SwL-sjLoJl ^^Jlp ^_ y^JI 4 _>cJI^qj 4_^?L>cJ! j—j^j 

/ 


5 J*UJ 


i 


J-oi r ‘< 6 -‘> Jy J^ 1 ^ J-X >-1 coLpj^y J^—^ d)jb_*db 

do L-^C-V^ 5 ^ 4 • ^b^l A .yg>cJl A—d^jP 1) C JJL {JPj-£* ^ ^£-ip j-*-^' , '‘ / “'-' WVw< ^ ^ Cj~^ jij* ■^ W ^“ J ^ ^-Jp 

. OJ^-J /)! AjLJ_^J AJUIJL^^Ij A_L*P lwL_ya J ^2JL>zy» 





A^jUj 

Stereo Camera System 


Ajj-v^J Cj\yu 
Encoders 


Laser Range Funder 




k 


Gyroscope 


^<Jbdl Jj wL>o ^l)i3 

" Global Positioning System 


^|jj>scu*b ^L>-ta JjJj>o 

a*SO-V 

Indoor Localization 


^1 ciy* AjjLi^x^® ^ i^j 1 * (6 — 1) 
















. ^J^s-dJlj L.U*SJjwlP 


^Ij^jjjjl t “j 1 3^-oT 


-1= 


AiljaJ! jwLyg-a 


- 




- L 5*^ 




l_ ^ 


" L> 


AS>JI 


T J^ Jr 

Jr 4 


- cijSL^ 


$-U^i 


- ,*p! 






&ti SJLpU 

^JjL^Jl J53J1 J3J 





>j' 









6 J*Uo 


1 


.JwQ^Jl S-l */9bj ^-v4»wU^Jl jSL-dJJ La3j 4_J^jj^J| ^yp\-Px}\j ^-j'b/l ■ ]g i IjJl ^Jip ^_jwLuij| ^ \$&a L£> 

JS^ oLJ-voj c-^->tjlj c 4_S^>Jl Oww>- Lgjwj I 

?4_iI^>c-<JI a_J^jj^JI 


https: //youtu. be/v7f8tP8fing 


^ 3~^ \-^S" c ijJI $. 1 —v 2 jsJ ^ ^ll L^ 0 wL_pLflJ! 4_*j^fl|jJ! I ^ ^i 

* * 

i ^_L 4 _^pLlv^ ^jp\jS^l ^w\j>tx_-wwo IwL_& ^ ^■*■*3 ( 8 ~ 1 ) w^Jl 

0 » £ 

OwL^Uc^ A ^'v- jj|_j>c«a 4_J*)\j Jj_$j Oj—iij_J>t^J : ( _ r 4a?JI jl Cartesian ^^-SjISojJI 1 

-' «■ *■ 

w\J /■%■ ^S-^X-Xi I aJj) ^ ^<wJ j->-^ jlSO Lg-LaJ j! 4_ Lj_ax3\ Jw<»j>J o^Lp c(XcYcZ) 

a^.J! 4_S3>sJ! ^yjy>*j l-^ ^-SolSwJl ^ c4_Jl*J! 

.(R t ©c Z) oLjIo^VI ^Uaj jij o^JI ii^a :Cylindrical -2 

. ^ b? *»r 11 3 -^® ^ <*_»*wy£?^ 4 \s a : 11 < djL^Lo^P d^l—P 

oLj!jl?-V! ^Uij jij ojjj^I iJ^aj «oWj ; ;» 4 _ 1 p JU»j : Spherical jl .3 

^uj-iJIj 4 JalJlj I Q.Sijij jj (R, ©, d?) 4-jjjSsJI 








































































































































































































IwLft . L>Ijj i Articuluted ^ 1 ^ o ^ 1 \ 

^w\j>t^—wwoj cLpy^j 4 _j^-v^ L&ytS^ 4_sl 'Vl cl^Ljux3l oLj^jjjJI ol^lwb^L^^II j_&j c^)Lwwj^/! wLj 

$.^ ^J^jL_*JIj 


:(SCARA: Selective Compliance Articulated Robot Arm) ^UbJ! ^^JL^LJ! £jjiJ! 

djL—ol^ol Ij ^c^o. 4 _(^Uj ^ ^js! ty* y ^y 

<1 S g S 

^jS> Lo^S"* Ajij))g ^jLhj J^2_j! j_j>o iij_j>tJI Oj—Jjjil cL o-^j^ 

#. * 

. 4P^_^J 4_J Jj 4_JLc*^J wL3-Ij Oj-JJjJJ _wwcJ 4_^LaJl aJj^?j^9 Qj_Ssj LgJ^sJj c Oj—JJjil 

£ f—' £ 

j-^-N (3ISO jj-a J_4i Jp\j-£-'i 


.4 


.5 



^jlJa^JI ^L^jLoJI £-J_)JJt ^IvSjLaJt OjjjjJt 

A £ 

(Robot Arms) oli^j JlSLil :(8-l) JSCi 

#■ s 

L$J SwLjsi^Jl jLopVb ^LJiJlj 4 J ^owwwJ ^_d!j Lg_L^j ^_PJJ 

.UjL- L^wsbjj JJj cEnd Effectors sJuLJI ^JlpUJI oLlg-Jl 


^ A^jji^xSCj 14_>-^J ^_j3j (Robot arm) <y^^->yj ^ jj 3 ^_p ^_jwL^ a * cj~^ 

^Uijj A^wb^-wwu<J! L>c- S bj^ ^U^jJI oEjSC® 
















































i ~jj p 4. 


oli ^_S^>o jt JaJ oLJLj^d 4 A Sl 4 _lJI (j^r 4 4-J-*-^ ^JLul 4 _j*>L) j £* ^ ^ j 

^ ^Jj_J»*^ ^)L-C^l-S ^_^^>XJ ^ )g ) 

^^Uyj! ^Ljij QjLfl^JJ 3j 2 ^jj^J^JI ^Ip ^J^-lwLoJI w\jlp cii^w^xj I^L* t3 

?Lo»-gJw4 *>15" ^yS>y Cj\yy ^jXvilj c4S^>Jl O^Jjji! ^SnLoJ O^Aj>&xJIj ^liLwwJl -£3 


j-^ -£3 

.J.Lo^& i*-^- 5 ’’ 5 -^ |t4^2J .1 

.j.J La$j olj^JjjJl ^j^Ss-qj .2 

.j. aJlpUJ! oU*JI ^Lp iii.Nl ^ .3 

.^LaJ ^Jj>cjlwwo .4 

<JlJyy jJ! Ajlow^? ^Jwo^j ^xj I I ! <Jl4 ^ Lax] ! ^_xj .4 lo ^ l^j . 3 

.: g.1 ^2jiJ ^_^Jj^JI J^LdJJ Laij cAjuldl SJLpU]! oli oLj^jj^]I ol i,;^T .6 

.J.J 

.; 4 tJ ^Jj ^LoJsljI 4j*>Ij Q^SsXj ^SsjlS'L^jjxSsj! j-& OjJjji! ^I)i3 .7 

.J.J 

.^1p 4jL>^>s-a Jjw\^cu ^jji) ^jl^Jl ^Ll^-Jl .8 

4_*o-3 yy^J C QjLj2*oJJ <^21 L -^j ] 1 ^_ip 4_X^-*£ 1 <*_»*'—>-^oJ I L JI ^_i»P wL_g_>cJl 4 _^a5 yy^j L^Axp .9 

.(_£jLwwJ 4_*$ 2>>J1 




























oli^l ^ 'j w\—^<2JJ ^_ip' (. A-^2>v-Aj*]\ l ^ ~ ^ j—!dj2>j^l\ Si L—$^jjJI U—a ^j-i 

^ £ £ 

4_a1^>c^<JI 4_jjj^S\J'yi )giiil (^jljU^j ^—j j—jwj^jJI Ip \js\-! SsJ cj— sjjj^fl a—^-j} a_J^*JI A)g ^u^lj 

*>\_^lSs^» L^ljij ^jlJ ^ 4_jj^5sJl ^jLju^ jISCj! ^-jJ^J (^J-I&Jj . l^UlJj>tx_^lj 

iij—uaj j-^l ^jL-iu^ ^>o (3*>\_i2J^I iJa >J1 jL-^JI Oj-jj^JIj ^L>Jlj £_jl^j! ^jwLS! 

. 4_Jwo-*Jl 


& 

Arduino Board &-jJ 


*A>5_~ww 4 L^Jb 


-$j!j ^> <-i 


/ 


1 J*UJ ^ 




(. J^lSs^j SjL*P 4.^^) 

t ((Microcontroller)) j_J^ ^Jx>^ ^ Sjta jjJ>cl> 

<^Ls*JI AJ_du (Open Source) jJ^s^Jl ^UaJ j_j*j 

.(Software) L5 _^^ r J!j (Hardware) 

<.^]j (_JLJll^I ^r 4 c 4»oU*JI i,_ JL> ll^Jl ^ SC>xJLoJ! ^_aj 

j ^\ j ^\ j IwL^Ij cL^sJl^j coIjLJIj 
. ^Ijadl IJ-gj 4 Ja^J^Jl ^£y>^\ 

4Jjj&i % )l\ 


I wQ 


LS* 




aJipUJ! 


cSjlj^>J! ol>-ji) 4 _jLU^« 

£ — 

^j^f! i^fJJdSj (.. c4iL^Ji 

Ij Ay^ l^"tJ I I ^ l/M I t (Internet of Things) 



vr 













c_ '>j£\ 

1 ^ 1 - -1 ■*AC l * I ^ ^ ‘‘ * 

.1? as ^v-J J> *,^7 4 _*^JIp Cj')1'L^2j\ 
pL—jAl J. *,^7 ti.—j_*P 




clAl_v^j'Vlj C—SjkAl aSs^—J^ l 

ol_«^>s-<Ji pL_jAl aJ_& tA aSs^>»*>\JI 

cL_ft^Pj 4_Jjk<Jl 8j—$S>- S )l\j ol5^_^Jlj 

Jwyi?l^]l 4 (ID) ^J-*^ 

^_SC?xkil j! L^J^l^j j_*j ( j_jp pL_jAl 
t(Jj-S^JJ^j) 4 _JjL*^ cAL-v^j! ^ )gj j_*P L$J 

^J» l^xiJ _wj 4.*.l.*.a."_I jL^Al! Ukl^N * «*kS 

.jlSU> jl jL»j <^1 ^ i tjl <*-» 


.Arduino C t++C kJ a^sj l$j| 
ARDUINO 1 jjjjjj'yi oL>-jJ sj_jAp ^-J^jI j_>-jjj 

UNOc ARDUINO MEGAt ARDUINO MINI 

f- 

jA ^J^^-|w\^qJ| ^A—£* l ^ Uo l ,0> ^ Ij_J^/l OtoL^ 

^Jl *LiL^! L^ jf_J&jJI ^_S^>tXxJl (cJ^i 3.3 jl 5) 

jLd^-l ^_i> olj-w<JI o-i—& ^_Ip pLuj c^jJ J5"" A-^L^I 

£ £ 

. ! £.l_U ^A- 3 j^ l’' 4_>-^j ^ SC" aII 



yU J >< Q u^LaJ 

JUAl^Ij JLujjI 

Reset Button tx/Rx LED 


<UxxOj ^jbt«3 J>IXo 

Digital I/O pins 


USB Jack 

J^ua^jJI IBlIjO 


4i>LbJU uJ^j^o (jJLu 
Power LED 


16 MHz Crystal 

Resettable Fuse 

DC Power Jack 
7-12V AfllbJU J^xo 


JU t ARDUINO UNO , 

£y Cr* Js*- 5 ^ 

ATmega328 
(£r^j 14 

• 13 J! 

Sjl_J^3 -!wL-4 6 

.(A0-A5) U;UJI 
.32KB s/b >K 

^jU^j AilMJ Jj>-IwL4 

(cJy 3.3 c5) aSIMJ 

a>-^J dL'*li: (1-2) #. 

•^j'j 

R^gsgI 1 Jkwji ^UiJj USB 



Atmel Atmega328 


3.3v Voltage Regulator 


Power Pins 

olbJU v_cljJoi 


Analog Inputs 
Atblaj' J>IXo 
















^ sketch_apr07b | Arduino 1.6.7 
File Edit Sketch Tools Help ^ ^ 

u Hr 

sketch_apr07b § 



© 




t- 

j 1 -^ a -^ 3 cr-^ J-*-*' (*-* J-*J 

t «■ 

J-J jL^>- j! wL-S^Ij^ ^>[px]\ 

* 

Com) w\ 4^ ^ ^ l ^J ^4_^-^JJI ^_ Lp 

i aS) _JwJl ^ jIj .USB wLjlp (port 

http: / / arduino. cc/hu/Main/ Software 


A^^t/^3I I A^o A^.^^ . (2-2) 


.SwIpLwwa — o 


— wLjJ j>- — ^Jl 


: aaI^^J! 4^Lw^I ^1p t c- wXxj ^ 23 ! 

- Jap — ^JlU :^jaH Ja^ .1 

e- 

>-J! j\ /9 ~ • 4^J^iWfcJ \ .2 

.^L^LJI ^U^J! 

4jfccS^ 4 &h ^4 .3 

cut 4 q h ^4 .4 

I A^J^Jl 4.^^^Jl ^z^Py 




JliU — 

fjy* 

j ! Jj>-wLa 13 c - i ^ UJ ! w\jjj>&d 

pinMode(13, INPUT ); 

pinMode(13, OUTPUT ); 

.1 

5 j ! 0 L®! 13 ^ 1 p a ^ woJ ^ a - o ^3 ^\ 

digitalWrite(13, LOW); 

digitalWrite(13, HIGH); 

.2 

13 gJ>]1 ^ y » A-woij A^J> O^I^aJ 

digitalRead(13); 

.3 


alj ^ ^aaj A-j'Vl JlSLj^lj 




















e Edit Sketch [Took) Help 



Auto Format 
Archive Sketch 


skelth_api 06 ; FatrKodirig&Mojd 


CM*T 



Serial Monitor 

Board 

Senal Port 

Programmer 
Bum Bootloader 


Ctrl* Shift* M # I 

► W Ardumo Uno 

► Ardumo Duemilanove w/ AT mega328 

Arduino Diecimila or Duemilanove w/ ATmegal68 
Ardumo Nano w/ ATmega328 
Ardumo Nano w/ ATmegal68 
Ardumo Mega 2560 or Mega ADK 
Ardumo Meoa (ATmeaal280) 




void loop 
// put 


Port "COM4 (Arduino/Genuino Uno)“ 

Programmer "AVRISP mkll" 

Bum Bootloader 


0 sketchjul03a | Arduino 1.6.7 

File Edit Sketch Tools Help 

□ 

X 

rm 

Auto Format 

Ctrl+T 

o 

j sketchjul03a 

Archive Sketch 

Fix Encoding & Reload 



void setu 

Serial Monitor 

Ctrl* Shift* M 

A 

// put 

Serial Plotter 

Ctrl+Shift+L 



Board: "Arduino/Genuino Uno" 

> 



Serial ports 

COM1 

COM2 

COM3 

COM4 (Arduino/Genuino Uno) 

COM6 

COM7 


COM pjj :(4-2) 


/ 

2 JsUo 


i 13 




(Blinking LED) JJL*o 

• 4jI 

. 4^-jJ . 1 

£ £ 

.(lKQ) aijIj *UjULa .3 

*l 























CjSyla*- 

(■ 

.USB Jjlff 4 ) 2 ^\jj \ 4j>-^J . 1 

t- 

Boards > Tools 4 _oils *2 

.Arduino Uno 

.Port Tools iJU ^y» ^>-jL J^uJI COM j! Jj>-jl* ^ij jujl>j .3 

# — 

.Flasher 4Ja h .^^ 4jlj ^abj 2 ! 4jI^S^ .4 

* 

.'Verify Sketch 4 ^jI$ 13^21 .5 

Lg^S”" C4^-jJ 4-0^1 >ll Oj|w\Jl .6 

£ 

.Upload ^ Sketch i*jli ^ ^-J Jl t^I^JI .7 



FlasherJAH 


int led = 13; 
void setup () 

{ 

pinMode (led, OUTPUT) ; 

) 

void loop() 

{ 

digitalWrite (led, HIGH) ; 
delay (1000); 
digitalWrite (led, LOW); 
delay (1000); 

> 


1 Done Saving. 

Sketch uses 1,068 bytea (3*) 
Global variables use 11 bytes 

of program storage space. Maximum is 32,256 bytes. 

(0%) of dynamic memory, leaving 2,037 bytes for local v 

* 


BillM 

I 



^bUjS" : (5-2) J3s^ 















































/ 


3 


1 


5V 

p 


(j* 8 jk 


<F 


?,D 


tji 4 '•-ftjis (jf» 
jjjjijVI iajJ 


LDR £*jUu S^Ub^l dwL^J U$j SlS^cJ 

olj/Vl 

. ,lS*)U>lj e_^jL>0 4_>-jJ . 1 

.^Jj! ^jjjj>)! 4>-^J .2 

.(lKQc 10KQ) 4 _xjIj oUjlil* .3 
.LDR^j-b A^jliU .4 
.N4007 <^Ip .5 
.(BC337 jt BC547)^j3l/ .6 



.j^p 


jbj ii* 


.7 


(6-2) jsCj> liij ccJji (9-3) Ajjlbj .8 

.(7-2) c (6-2) -^pyA l^S" SjIjJI ^^pyi ^1p *1 

LDR_Motor a2la^-j ^iSl! ^l^J! ajI^S" .2 
(USB) <jl aLv^J (J^U- jJjj2j % )I\ L5^” *3 

.SjljJl 521 2c^p-l Sj^ LgJwP ^r 4 £ yp\] *UjliL<Jl ( j^2j yJ .4 

£■ f. f. 

4^-^J i,~iU t^ ^^ 4j-XA^Jl It?)' i,~ 1 L^j 4_«jl .5 

int ldr = 8; 
int mot = 4; 
void setup() 

{ 

pinMode(mot, OUTPUT); 
pinMode(ldr, INPUT); 

} 

void loop() 

{ 

if(digitalRead(ldr)==HIGH) 
digitalWrite(mot, HIGH); 
else 

digitalWrite(mot, LOW); 

} (7-2) JS^ 









































A ^2. Jl 4_*4 ^Ij2^qJ| jl C (dUJ^3 5) ^A .y^-oJ I A_^_>cJ ^ ^JLA 5jl^ J^^-AII Ojl^ JAAj ®0 . = * >» Lj^ 

A-x^-uiS"” \j-AJj 8 |t—^—- ^j-Jd\ ^_Lp A £ >eJ I ^ItAJLo i^J—IAj^ C g-j) ) 1 P I—A_XP 

^__lp A ^->Jl ^1A iLa COl ^ _A2-U A *^Ij2-oJ| ^y^j—^J U«AaP I—oJLJ C (^LOW^ j (L^P 4 ^q\?\ a 

A_J^A2-Sl 4_^ajLixJl i ~jI ^*>a Sg-jj-3 CwA wL_fiJ .(HIGH) wLj>-Ij 4 .2 Is;* A_-o-JiS** I^-Ajj £ Ij-^S”" j_JJj^*>\J 8 ci^USl 
4_^wAi c-iwL_^JI jj_Jb>*d ^j^-JI £-* c^-bLoJ J^Ldo L^Jg-ly* ^_SvLoj c (digital) ^ISGau 

. J^LaJ! ^ 


! ^ilSi Ojjjj ^ A-ww^JI o^SsjLSI J^UuJI Ia& Jaoj 



o ~> 


(.(Proteus) (Fritzing) oI>IjlJJ slS"L>wJI 

^ A "S 9 4_^Jji^xSsJ^I dj|j!w\J! ^ jJ ^A^*c4L_ 


A5U>ii Jt 

■AsijVi 4-s,jJ 


( 4J*Uo ^ 

* # 

otSj^Jl ^ L q*& j&j ^lA?sXv*»b A-JbUJ SjL^I Sj.ljS 

r^yja^Jl Olj/Vl 

. . 1 
4^-^J .2 

. 10Kl 1 SjJ&* oL»jUl« .3 

&\jia>- 

P ^ 

c-ijJJIj ccJ^ 5 jwU^j 5j_JcuJ! o»jli-<JJ (Jj^/l c-ijJJI c^J^I JSUdJ! LAf SjIjlSI .1 

t- t- _. 

.A5 ^-taLdJI jjjjj^'Vl J^-a^u 5j_jA^<J! U^jliLdJ c3^pUj| cGND j3-^fl 

Analog_Read ^b^JI ajI^ .2 

(USB) Jl aL^?j 4^-^J ^jl li^Jl .3 



VA 













Serial Monitor ^ Tools ^ A 

__ f jj 

.SjlaJl aJ! jZ* ^1£■• ^ 1 > I Ia *>.^ c a^^La^JI .5 

int sensorPin = A5; 
int sensorValue; 
void setup() 

{ 

Serial. begin(9600); 

} 

void loop() 

{ 

sensorV alue=analogRead( sensorPin); 

Serial .println(sensorValue); 
delay(500); 

} 

a2jL>j S^Li)l S^i^i : (8-2) 



a_^J* SjIjJI ^_Ip j^LwwJI 

. \ ^_Ip A-^-ud! u 7 ^ - ^ ^-1 j*—^->~wd! Cj~^ £u j 4_^jLixdl 






t- 

ol^lydl ^j> j : wojdJ delay ^ 
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LM324 ^UJU iU£aJl SjIaJI 


int irsensor = 12; 
int mot = 5; 
void setup() 

{ 

pinMode(mot, OUTPUT); 
pinMode(irsensor, INPUT); 

} 

void loop() 

{ 

if(digitalRead(irsensor)==HIGH) 
digitalWrite(mot, HIGH); 
else 

digitalWrite(mot, LOW); 

} 
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R3 
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a 

?^>c^»jJ! ^j^JI ^1 p ^j^AJI JjwbcJI jj^ Uj a>-^J SjIjJI cdij^bj 



e- e- ^ 

^jJI jl cddjjdi^ £.Ijj ^jJI $j_&L>JI Codes i-j>*^JI ^I^_SjI ^j_4 Cp ^>^4 

* 

A_*io«p l^J -Jp ^ .) a_>- jJ ^_^4 Irlctrd^Vctre .^dd! a—^jj A.rdnino a_>- 

$ 

.Sj-g.^-'Vl ^-4 [jbjS'j oiddJl c olS^j>c_xJ! c oLww^x^Jl ^4 Ji ^/otNI 

ddC>j (LiquidCrystal.h)LCD cddld C~SCj (Servo.h) ji^^-wJI ddC> coLddJ! oJu* Cd*! ^>j 
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.Sfjl di-ip 

# — 

. ^ *^.wjljI 4^*j I 4—4—^ ‘ i** • 11 "43 | 4 *2 /* c ^I i 1 i I 

n x 

:ot^«Ji j^-U ;»Su?sXw*»b .1 

LJ (Arduino IDE 1.6.2) jjjJadI 5 jlj oL^Ul 

(Sketch | ^Ju^\ ^) 4 ^_Ip j-i ajl j 4^Jadl 4 _Lj t=__ 42 J ^j ^ (3^—® 

Manage] oL^SAJl Sjbl) ^ (Include Library | 4_^5L. i _ r _ r ws3') 

. (Libraries 


(SoftwareSerial.h) i _ 5 L_LJl jL^.Al 

4 -21 4 "^ ^|■ A*• .4^ | . a 411 4_>-b^ 



O sketch_mar24a | Arduino 1.6.7 
File Edit Sketch Tools Help 


VOI 

/ 


Verity/Compile Ctrl+R 

Upload Ctrl+U 

Upload Using Programmer Ctrl+Shift+U 
Export compiled Binary Ctrl+Alt+S 


Show Sketch Folder 
Include Library 
Add File... 


Ctrl+K 


void loop() { 

// put your main 


} 


Manage Libraries... 
Add .ZIP Library... 
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Library Manager 


Type Af 


Topic All 
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Arduino Uno WiFi Dev Ed Library b y Arduino 

Th is li b ra ry a I lo ws use rs to use network features like restand mqtt. Includes some tools For the ESP826G. Use this library only 
with Arduino Uno WiFi Developer Edition. 

More info 


ArduinoCloud by Arduino 

Easly connect your Arduino/Genuino board to the Arduino Cloud Easly connect your Arduino/Genuino board to the Arduino Cloud 
M ore info 


ArduinoHttpClient by Arduino 

[EXPERIMENTAL] Easily interact with web servers from Arduino, using HTTP and WehSocket's. This library can be used for HTTP 
[GET r POST r PUT r DELETE) requests to a vrab server. It also supports exchanging messages with WebSocket servers. Based on 
Adrian McEwen's HttpClient library. 

More info 


ArduinoSound by Arduino 

[EXPERIMENTAL] A simple way to play and analyze audio data using Arduino. Currently only supports SAMD21 boards and I2S 
audio devices. ____ 
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^^2^JlJ 4^Jl5\J! ^3 S^LjJI jjflxU 4 JL 33 4_pU2d>! 
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jjJ-J ii y>*j* tjJuj^xJ c CjIjjJJ jii 4_£pl^2-i!j 4_Jwo-*Jl j-z& 4j| Jfl_>-^j 
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Lo«S^ 4 ^IjLoJI ^ •-C oL^oIj 




a-JXP x^JJ 

tfv 

^jb 


£ £ •—' 
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dL>ol ^ 4^/?L>Jl 5 jIjJI :(3-3) ( J^G> 


’.jZjj2j)1\ i>-jJ ^1-l^sXvub J! jLdl C)\)j2 aUob b„.. 31 ^aljjJlj 


int pbl = 5; 
int pb2 = 6; 
void setup() 

{ 

pinMode(pbl, OUTPUT); 
pinMode(pb2, OUTPUT); 

} 

void loop() 

{ 

digitalWrite(pbl, HIGH); 
digitalWrite(pb2, LOW); 
delay (2000); 
digitalWrite(pb 1 ,LOW); 
digitalWrite(pb2, HIGH); 
delay (2000); 
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SjIjUI ^ ^IpL 298N jt L293DU*UdJ1 LL*kd1 : (Driver) L293D 

j^Sd*cxl! 4_L»lS-ddl ajljJI flj_& (_£l ((2-4) ^-9 
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oUi J52 1.2 
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(Continuous output current) ^jUJI jLJl 

J»lj 25 

i ,\j 5 

(Power dissipation) AiUaJl ibt^ud 
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dlS^lpx^Jl -Xs-I yfi y& LS Sjjl*Xjl . 1 

..li^s-oJI Obj' 5 ( ^>*^1 AjliS" .2 

.sjloJI jJ-o^ 1 >w3j^> c*3 


int ml = 2; 
int m2 = 3; 
int m3 = 4; 
int m4 = 5; 
void setup() 

{ 

pinMode(ml, OUTPUT); 
pinMode(m2, OUTPUT); 
pinMode(m3, OUTPUT); 
pinMode(m4, OUTPUT); 

} 

void loop() 

{ 

digitalWrite(m 1 ,HIGH); 
digital Write(m2 ,LO W); 
digitalWrite(m3,HIGH); 
digitalWrite(m4,LOW); 
delay(lOOO); 
digitalWrite(ml ,LOW); 
digital Write(m2 ,LO W); 
digitalWrite(m3 ,LOW); 
digitalWrite(m4,LOW); 
delay(lOOO); 
digitalWrite(m 1 ,LOW); 
digital Write(m2 ,HIGH); 
digitalWrite(m3 ,LOW); 



L293Dj y jLj ^ :(5-3) 




























digitalWrite(m 4 ,HIGH); 
delay(lOOO); 
digitalWrite(ml ,LOW); 
digital Write(m 2 ,LO W ); 
digitalWrite(m 3 ,LOW); 
digitalWrite(m 4 ,LOW); 
delay(lOOO); 
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.(PWM) a^J! 

*JI lJL^* jLj j_p 3jLp j_&j :(Servo motor) jt jjjj-JI - 2 

A_j1jj^ ‘Lajlib OjLp Jj_bo Jj* c(i_jjlj) wLjwb*td ^SipxJ Ojbj ^jjd 

(PWM) L-ijJy J—^>- (- 3 j_L?j c 3 j_L? .L_iJj_L?l aJ*^j s^Lp ^j_bjj .Sj-Jci* 

. 4 _jw^-jL>- ^bo>d Sjb SwIpL^woj cid-bj AP^JI ^wJj (a_jj!jJI) 


c^j-S^ ^jy» sjbjip ^jb^j : (Stepper motor) (jj-k?J\ .3 

(c£b jl j-OJjdj!) ^_>o>J SwL^-j C^U- Sjb ^_Jl do lbj_j>c^<»J I fiw\_& ^d_l>o . wljwbtxi 


^j_dl Id— & .jjwLj J^oc>J ^_>obj Jbb do ^*_d?b**<>o ( jfi>L>- c_J_b Jb* A_jw\-^d 





I lb& L^^-b>o I A ■y^Q’x Jl ^dp wLoJi^j cb boJ! ^LdL>-l ^)l 









. q*** y ap^JI .1 

. 4jc* J^UcJ (_£jJl ^JlJ! jl A^>c^-j jLgjsJl (JJj .2 

. ii^>c-<J I AiiSsJ . 3 

.Aj^JJ^^qJI AP^-wvJl ^1 A3toXil .4 


4^J!j i^px-A (jjliL ^j^l! JjwbJl 


<^}ap- iS 

Stepper motor 

jpjv* 4^*=-* 

Servo motor 

AJjliuJi 4^-j 

A^>-\j AjwXAj A-i wL>-jj 'V (,^-yJiA ^£L>zj ^\}zj ^1p 

<jl^» ^5^>J ^IJai ^Js* Jli* 


( _ r U*jj tJ-o^Jl J-P j-JaJl O-jtfj J-^IS" fjju J-o-^J 

J^<*J>J! jlJ_<Laj A_J>-U>JJ L_Aij *Jl 

P*JI 

A ^cHjI-P^— w*Jl A_»v^l^^ L-Jlp L*4jP 

AJ>U? ^11^*: ^j 2 <j\ c( l5 JlpI S^Liff) 
^Lp J^\_-£aj <JL<^>-^l! 


J 

L 42 jb^» L^jp l5 J^j 


JcS' <Sj ij))g>cJ 1 wVxj .AJLaj c 3 wLv^- 

r 

a3jJI 

aJ ^- aJL-U 

aJIp 

ap^J! 

iLU 

A*j2J^4 

AiiSuJl 














. y] I apIjly^J! ^3 w^?*xjl^! djLjL>o! ^jjjl ^ 31 

.^jos^’^xl! apI^v^J! ^3 <j^jj^!I ^IwL>cjuv! cjL^-Lv^ ^jj! ^ 3! 

* 

?jLj obj^ j>- ^ 4^L»^l! SjSsjiS! U 

. A^SboLa^J^I OjljL^ Jb^P c j>jLJI ^*jw\JI ^3 9 J^LijJL AiUcL^^lj 

^ l ~^j Jli'l L) Li^xX«www^ b^ i ^ ^ IxJ 1 b*^ ^ C*f*^ Aj^ ^ 1 ^bi wV^*c_l 1 


i 3 


l3 


*3 


*2 


!3 


DarlingtoiijjpcJjb jj^ty 

(^^Ip jjz^y\j 

AjjliLJl A^-j 


^ % '■ 

E 

•m 

J53iJ\ 

,i 



Jta- 




jLJl ^lSvJ 

.2 



Jj>-w\Jl AxjLq^ 

.3 



b^ _w b! ^bxl a^ww**Lwm^cJ! 

.4 




.^ .d^bb^^^ apIjl^ ^3 L®I1 . 1 

^_3 ^_Sb>tJlj _vwj ^_&j .^ ^Jj>t^_~wj L293D 4_L«lSbuJ! A—jjjzS^J')!] s^lwLJI .2 


jLJ' ol5>^ ^ 


. ^wL_P 


.^<»ji^w<»J! ^bxl! ^ j>x^* obj-^ 

. 5w\pLa]1 ^Jp.a*o*J£ L®w\jp ci-^b^b ^-j jbxjl jjy^sj ^iL> pup j^L^>jj\y) 

. <wi VSfI oIjJup jl c-iVSllj j wLHjj iwb>- . ^3 jLJI 


.3 

.4 

.5 







































1 *^' 





^2—Px]\ £-*ZL* (J^A-J>- I *\ A-AjL^JI Q> 

£ 

J2^>Jl £-*£} Oj_jjj (J^C>- cPj_*xJl OwL& ^/Z-*-! (J-* I 

^UiJl l*Lfc ^Jp j-JjJsj ^-Jj-Silj C Oj-JJ^Jl ^ 4-J^ ^-lp i;^li £*ja/3a *m C ol 

. l5 _SCjUjjj! JSs-Juj L>*>\j>J! ^-*2 j ^L)ij Jji* aJ^ISs^s i^c,jJA $w\_>wb>~ t-jl s. : U? (_r® 


>- 

jjyj^jV! Ja^JI £j£U Ojjjj 





Sensors 


J^pJI UU'P A H :(l-4) J^w* 

C J~^ ^ L -fl 11 ^ wb^’X^wwv'^J I 1^? L? ~>r -A. ! I 4^mO w\_J 1^ )^JJ ^ Co I 1^? L? '>r 1 1 ^XV. *,i^ *] ! 

: ^J^aJ! OwL^j j^j SwLpIaJ! ^Jp ^_J^aJI ^_ilj^» jjwbJ ^_i> 

. cJji 4.5 ^Jp J^**-*-^ ^2 ^jp ^j^JI JSjjjwv^ ^ (DC) j^jLww^ jLj .1 

. eijlSj^x^iJ ^Jp 2 ^Jp c .2 


.^Lii>- jlS^Jj! aJl>cP .3 


















Ojjjji! : (2-4) 


(*-^1 :Uti 
: J?-!juJU ZSbj^J) SjIaM .1 


J-^r 4 (j- 4 Oj-^i aJ_a ( JS"" c 4_j*^Ai5l C-’L~~>«-<Jlj ^jULaJI Sjta ^_1 p (_£j-i>>J ^_4>j 

£ £ 

LM324 U*IS^J1 SjiaJl {\jjcl*\ c^J l 4 _jl^ ^)jLjLoJI jsS* J~^ tIR- 

. £\Jl ^-*PyA yjb Loi" ■ 1 2 Ab 1_^J«^ A^^kj ^w\j>c2L-wwO C^> C C^LjjliLa 4_*Jj! ^_ip (_£j_£>sJ 


+5v 


+5v 


+5v 






J^^JI Ojjjj Syta : (3-4) 



























t- 

aj>-jL Sjb 

I a^-jJ qa 5v Jl J^IwUJI Sjk J^j • 

e- 

S>-^J GND Jj>-IwLJI Sjk * 

£ A 

a^-jJ ^ 11 ^Jj ui^UJlj ( L) jjliLJ! J^j * 

£ £ 

5>-^j 12 pjj \j ( M) ^yp[px}\ (JjliLJl J^j * 

£ £ 

. .jxijijji 4^-jJ 13 j»ij i i^alL (R) ( j^>UJl ( J^>j * 

r^jUtJU SjIjJI .2 

IjJ wL^-^J 4r-^ ‘jL—J 1 ePl 4r-^J dr^J' cr^l 4r^ ‘dr^S^* dr^ 1 Oj-^S 

A £ 

4_^lk L-*w^lk 5jk>»'yi c(Driver) ^jpl^TIP121^ 




\ I 4->-^Jj Sjb 

. ^yCkJj^jj\jzi\ SJ-pliL j^-^\ <L*j\jL*J\ Jb J^j |*J lk A^»jli^9 5 ^ij J^j 

£ — 

.J~rt\ jjz~»jj\jd\ SwIpLaj js>- s )I\ aaj\J lJI L-i^k J^j lk 4aj\jL* i-j jJzj 6 |*Jj ^jkll J^j 

i>-^J GND Jj>-^JIj o-pLJI Jb J 

#■ * 

. ^oJ^I L-Jk* ^ ^j*oJ % )l\ jjX^jj\jd\ Jwy^j 

£ £ 


9) 4_jjIkj ^!w\^*c2La>»! ^Kjl<p c J^jOI 5^!w\J 4_$lkJI cj~^ l -Cj~^- 4_$lkJ! ^<A *pa 

. J! 4_j j^x] C-J^i 4.5 jl 6) A_jjlkj cJ^jJI s^b a_jw\ax] 


SjIjJU ^yLgjJI ^^>cxM .3 

,j-JJJ2j % )!\ £-A ^j_J>J|j 








Jl ^ ^2 j Oj_ aAjloJI j—g&j >- 1 ^_J»p ^Jwo^p! 

Q^_JJl wLj-P ^ a)^ 2-^ Q^_JJl wLjLP ^)jLj2-oJ| wLjlP 


• C ^ A g A ' 4jLj^cJl (J^J»A>“ Ifr^n4w2 ' 

.5-L^LjJ 4 t uil>- ^ip 5yJ S $\ ^>z]\ 4jLJb>J! <JjJ»>- £c-y?jJ <JjJj>Jl 


(oir^ju j>\p\) £j*s\ 

SJbJI 

(oUJI 2Jb~) 

(■ 

L j^oVl i5j^JI 

(6) 

(5) 

^Cr’" 

(■ 

L 1 ^4^C»4»J 1 

(11) 

(■ 

(12) 

(13) 

0 

0 


0 

0 

0 

0 

1 

IjLwvj 4 j>oI 

0 

0 

1 

X 

X 

4J^^ 4 JU- 

0 

1 

0 

0 

1 

IjLwO 4 j>oI 

0 

1 

1 

1 

0 

Ij-woJ 4j>ol 

1 

0 

0 

1 

1 

r^i J! 

1 

0 

1 

1 

0 

IjLc^J 4^o! 

1 

1 

0 

0 

0 


1 

1 
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Jij^hj J^pJI c-^jjjj ^j/?L>J! 4JLJL>JI JjJ»>- : (1-4) (Jjwi>- 

























































t- t- 

J~* 4_tj £c_*lijJl 4_)bS" 4 JsLiuJl GLgj 

• Oj-jjJI s-b! 


int LSensor =11; int MSensor = 12; int RSensor = 13; 
int Lmot = 6; int Rmot = 5; 
void setup() 

{ 

pinMode(LSensor,INPUT); 
pinMode(MSensor,INPUT); 
pinMode(RSensor,INPUT); 
pinMode(Lmot,OUTPUT); 
pinMode(Rmot,OUTPUT); 

} 

void loop() 

{ 


int Lval=digitalRead(LSensor); 
int Mval=digitalRead(M Sensor); 
int Rval=digitalRead(RSensor); 
if(Lval==0&&Mval==0&&Rval= : 
{digitalWrite(Rmot,LO W); 
digitalWrite(Lmot,LO W);} 
if(Lval==0&&Mval==0&&Rvajgj 
{ digitalWrite(Rmot,HIGH); 
digitalWrite(Lmot,LO W);} 
if(Lval==0&&Mval== 1 &&R 
{ digitalWrite(Rmot,HIGH); 
digitalWrite(Lmot,LO W);} 
if(Lval== 1 &&Mval==0&&Rval= 
{digitalWrite(Rmot,LO W); 
digitalWrite(Lmot,HIGH);} 
if(Lval== 1 &&Mval==0&&Rval= 
{ digitalWrite(Rmot,HIGH); 
digitalWrite(Lmot,HIGH);} 
if(Lval== 1 &&Mval== 1 &&Rval= 
{digitalWrite(Rmot,LO W); 
digitalWrite(Lmot,HIGH);} 
if(Lval== 1 &&Mval== 1 &&Rval= 
{digitalWrite(Rmot,LO W); 
digitalWrite(Lmot,LOW); } 

} 



= 0 ) 

= 1 ) 

= 0 ) 

= 1 ) 




Ojjjj ^ 'Vjj oL^y Aj’^Aj’ <Z->\j^a U -«- j—^ j 

^O^jL^oJl C^wXpxJ C ^c^y^^x]! <Jl4 Lwwv^c^oJ \ Ojj\^A ^SJ l,_£^' 4 


?(_£^lp j^»ju^<J! jLdl J-s^j^ | 


. ^ w\^- ^j**Py *$J I ^r-^J ^ ^Oj1 ^ I >Xp^S^a lj J^PxJ \ ^yZZLA ^3 ^P- w\J I Qj I 2 \jj^~A L® < 

ijJJii £c-*?J ^\>XpxZ*a\j J^^Jl OjJJj ^3 objli^Jl ^jP S-Lx^^l ^-^Ss-oJ | 

£ * 

?olj^l (JjJj>Jl ^3 ^2Px]\ £~£ZA CJjJJj OlS^>5^ iJl>- ^->-jJ 


LM 

RM 

a5^>J! 

LS 

MS 

RS 




1 

0 

1 




0 

0 

1 





0 

0 




0 

0 

0 


4 a^liLoJl ip £j >i^ jj 2 **> w\ SP ^ij_>s-oJl jJwL_J ^_1>- 4_ ; j S y I ^ jgiiU L*<»J! £.l^_>-l ^_Jp ^J op! 

A f 

.jjjjJij^l Sj-S^li ^j->~J (j^Lr^^ l5^ .j-4jj.Sj^I lT^ 4 J^-wlU 8 L-^jJaJl ^wb^_^>l .4_-J^2Jl 























































jLaJ&A\ j 2 -*j ^ (Two Link Manipulator) LSjL* ^5 ^ jl>4 


I ^I ^^j ^ <wU»o«Jl wL«j 2JJ I Ow^P'L^ws^J ^dwO^J 1 lw\^ ‘■i -^p 1 ^ a 1 

. 3J I I wL& ^J^oP- A^Jl^ y <JL*> L-jwL^ ^xl? liL* <d^>s_J I ^3 d^J^X j ^ I ^ I w\j>d-w4> I . 1 

.^IjtoAJI I Sjb bjp .2 

.^jjJd<Jl wLjsjlx] A^j^l (U^ olwL^j ^xjaS) A^iaJl oUJ^uJl .3 

!wL& wLuixx] ( Jw<»^J! d^l^L_>- .4 

.A^ojwLix)! ^^ ^Lw*»i^w\J! ^p Lo«j wLflj ld?jp *5 

y^xJ! ajI^jJ! ^ L^I^jJI £j>-ly» ^Sbl .6 


.^xJ! Aj 

tfV 
















3 ?Lg_&lj>olj *L_^<^Jl Lj^>JI ciJ_J^>oj ( j^QwjJl ^JL> ^L)i3 ^o~y£? C ig JSs-do 

,^js>*j> obj^ gIj>oI J^LiuJIj 4-J^I *L*jliL<JI J^LdJ 5j_Ssi 

jij <Qy^]\ wLid 4^\ji z\A&\ IwU ^J> c-^jJJ^Jlj 

^*JI Jwo^p <s~>'\^’~3j^ > 3 Cj^“ **—- l,-^j ji^l 1 ^lwL?*tx^l . 1 

. ^IJgjJI lijfc SJjli ^-s^j .2 

il ol5^>c-<JI c ^jj-ju^J! wLjuiJ *L*j*>U! (L&^p^ ^Ui) oLJJ^uJl ^w\_j>- .3 

* 

^j_JI !wL& J^» ^ 

.^jij-ju^»J! I3 j& wLuixxj Jw<oJl .4 
































J-*/P AXA J«g_>- jj-v^ 4 “^“J JJp © 

<JU^ ^ j^>j©^ll oL^Jgj Aj’^Aj’ ^ Jp 5 ^ 2^ 
?apLv^I S^Ss-aJ a^jLo^J! ol^lw\j>t^» s y! (j^ 2 ^ ^-j^l © 

wUaJ ^!w\j>tX^lj iz^J! £*£ 1 * Ojjjj ^Jp ^-^il © 

4_^*LojJI J^-IjlJI ^w\j>t^w4»! C(jjL5*<J! ^.p wL*j ciJJij a-jS/I $jlw\JI J^S"! © 

. £.l^oJ>cj! Clx —?xj 





























: oljLxJI ^Ul (^) A^^s^iS! ol^LxJI ^U! ) 3jLi>! ^p 

,&S>y**j Jl S^lp'y aLU A*o-^a wLflJJ jLg_>- OjJJjjl 



. ^*J 4»wwo2j ^1^-1 J «Axj j! 

.A-J^-!^ o^S"l3 lp (^^Pxj ^ ^p>jJ\ ^-SC>cJwoJ! 

.Atmega328 oUS^j PIC iiJlp AiJjd! oUS^^JI ^ 
. aJ^_>- Lo-gJ^j A3*>bJlj S^Lp^l SwL^ Ip^i? LDR *UjliL<Jl A-Owj <_ ^>\j^j 






□ □□□□□ 



oVUaj Vlj olSLuiJl 


































(Jl_I 1_**o^ coVl_I (Jl_^>5^ 4_1 jL& Sjj-J Jl ^_do 

£.ta^l aLo>- ^ oL^Jhjl ai_& id^o*- (. 3j .^e a^j J*>^-j (.ji^oJ^lj SjjJ^uJl^ 

• 4_jii^>5^Jl AjH?Ldoj 4_JL<Kpij 4 _jLo^4 

olpli^il L^JIp J^oSajj il ^_1>-J 4^JoJ| cSLpxJl O^L^s-* o'^L*^j'Vl Oj-g-l? 

^Jl ^-Hjj c l ^ jjligjj L^JI^p! jL>jl ^ ».vj olS^-dJI ciJJdSj tL^j>-ldl 

. L^J ciJJisj 

pI;^) 1 ^wL_ai]l (jJ_Jd5j cJ^_?-jJl ^1 aj^lj cQ jj )g7j ^1 j—«J 0^1 *^2 j*)!\ Odpl ^ 

• £^JL>e-<Jl 4_J&li^ ^Jldljj 4_^d-oc<Jl ( > _£^L^Jl c£-^! ^ < ‘~ 4 C<JjdJl ^o>-^j^SsxiIj 

(Jj_L?j 4_*l>s^Jl olSC;—dJl ^_)l oij_Jd5 ^_J t^L_P jSL-do 0^1 .ygj^h jj jgSjj £-c_jjIj 3d_>-^)l sd_& tj&yCL^j 

.SwL-otJl olSC—dJlj ol_gj>-j-«J! 4—^j-do tA-jSCj_\ 4_oj2j^l -Ip (^JJdSj cL_^j1jj 



4 ^ 


Cj^Lv^j^Ij CjlSC-dJl 4^)g»1 ^jjIj ^Jl (wiytdll ^ 

A^Pfy- jso ^ M 

_||| 

* a]2amo _•■ ^i ^ * i^ 1 | i 1 

i ojI a^jLSj ^ L^_L^p | t I III! 

















I 


JjVl 


olSvsJtj oVUaSVl (JlP 




LflJ^ SwLjwb^- d^tpLy^ ^ ^ ^_l! L*w* ( ^1 . 1 iSs^CvJij I ^_lp j* ^ jj|J ^ 

.3 \j*ju0 Ly j^JlxJl J^_?e>- ^ «*>l L*T cJ^-jJl aJIJ^j 

JiC-doj cL^jj abj-J oU»jLcJ! oJLjfej c(Information Age) oL^jl*^J! ^ 2 P <uIj ^JUJI Lj^p j_^ 
wL^jiju c^JyuJI (.(Mobile Phone)Jj_^j>s-<Jl Sj_^l Jji* cS^wLjoi* j^L*^ 

Lr U L^jjOi ^1 SjL^I cL^I ^Jl ykj ^t\j c (Digital Subscriber Lines) DSL L~Sj 

*-* * ^ ^ 1 a 11 l * c^_jwLuiji^ ^—y^Jl^ e^L-iLJl c (Digital Data) 4—d-A—>L j ^J— <*j>- 



. 4^<k3j 


bjl*^ 


^_JIp l ^>J1 j^j l ^LaJj oLjUI ^LjjI 4_Lp 



L*T ^L^JI f |jb^/>ll ^1 dUi tfJUu Jh ^ 

Jj^JI Lily* ^ c^j>- (smart house) c^Jl ^ JL>J1 j_* 

^ t- 

^Jl JiLiUj 4_Jj*-ljJl Lj-gjJl { jfi. ^ '*j Ss-L^^l^ yl^Llj (Jbi^lj ^_Sv>t^]l^ 

£ 

.jjL>tLl wlJl Loi”* 4 _jlL>c-<JI l^ 3 1 Cj~^ 











Lgjwj aJl^la ^y2^>tij ^wo^J $j_g_>-1 (jJJwlS^ aJuJj>J! ^jL^JI 

^Lr®' lM dr 4 J -’V dr^ J-^' ~^V lt® 




LSCL^'V L^JwJ Low^ aJL^S* £y^>J>Zj olj^jjj 


ls» v!/ j$> 


c L^A^«q*J 1 *- *j ^ ^ «a_] 1 c <— •) 1^ l ^ **y \ Lp’ c!i^L»<AjixJI 0w\_& ^LSs_J I ^J^alxJ! i i^j-i VS 

Jwwoj^I j_^p LgJL^jlj oL^ji^JI ^Lj! l-^SC<J! ^Lwwj'yi ^J^-wwo cjLsuJI ^-L*s .I^L-£l~*! jl LgJL^jb ^JL> 
j-S^ ^J! LgJ-fijj oLjLJ! ^Ld! ^7 ^_jLyg^<JI 0^1 jLi cA_gjLiu^ Sjj_^2jj c^-S^JJ! d_j_jLgJI j! c—5 y^y\ jl 

^LojN SwL)Jj>- A_*o^« wLu2aJ aJI j! A_Ji^<Jl 

.IJ^J aSs^JI s^lA^y/l a : ^lSj ^ (e-class) aJj^SsJI c3jjL^? j^>-j ajISs^I ( jitilj 


?oUj-Lc«JI JjlJ olSCdJI ( ^ r P 'y I3LJ 




<. (IN^cmory Flash FJSB) a_^>-jL>sJI o^_S^Ia]I l ^c^^?L>s _<^1 ^1 s.a_j.ap ^J^JLJ (jj )g)' wLjw\^JI 

iiLjj& ( ^_S3j t(DVDscCDs) J^ju A_>^wi^JI ^jp\jS> s l\ ciXJwiSj 

I L^_da (Jl_*3j ^J^SCdu oLsLJl J^JlJ 0-i_ft <L>-\y CJ>\->y*^p 

t- 

a_jJ^*j ^Uzj j^wLj>c^ ^j>cj>- l^j oj—& . 1 

.a_^o2j dx-^Sl ^-i SwIj>-Ij J^Jij 

oU>J! ja -LSL.J L**^ ^ ^J| ^ JJ^JI _2 











.^\ u>>ji ^ji 4iu,v ^ ^ sbi 
. aSjL^U^jJI C— c£*^ ^ .3 

^U 4-L«l>cJ! J^jL^jJ! fij-ft ^1 p jy^p i£\ JpjJj>- <JL>- .4 

^_ll (^ 3 1 L^-4p 1^ 3 1 -,/g^^Wl 31 _^xpI^ A^£s>n _xJI !^j>tJI ^Ljj^^J*)!I jj^ ^< .5 

j_xS3 ^3 oUjLcJl ajjfc J^Jj>o^ J^plixJlj J^lxxJl ^3 AP^ l-JJ^j IwL&j oUjLcJl Ij-Jz ^Lxsl 

.^ISO ^ 


^‘ " J ijjj*-s^il OUjfc ^lp l^J^jl ^5s^kJ <^JlS' | 



Lg-lx^-^ c A_L^1? 4 _jJl*J Sj-Zla) C^L^L*^<>J! .\h i>J 4 _jJJ2j 3j_j>-^ ^Sj^j *P^ C3* l*^“ $-* 2 '<»->- S^—S^wLoJl Ljj-**/ g)I 

ciJJASj cL^ly^- wL**j ^ £_i^<J! ^ ^IS" c^y 2 j>c_^ ^jtS3 (sharing) aSjLx**<JJ ^lj>-1^ 

£ £ £ 

^1 Lw (file transfer) oULJI J-kj t (email) ^jSN\ j^JI JL^,I J_t* t^i-1 (services) ol.Ji> 

. i_ ^-3 a^ 3i -J^jLv*^]!^ 1_3_Lp- 4_3j^1? c^wwv^- 3-Lj-\p ^ 1^-jl 1 *^Jl j^o—1 


JiJI JfljUj 


OlSLdJ! 


. A^jVjj-6-^ J^> L5^ ^\ olSL^Jl .1 

. ^ ^ ** 1^4 l ^ Ip 3 i^J I cH^-3! ^ <A^»tJwvO ^^xi! I 1 ^n^-C*<sJ ! .2 

p 

. C J) - ^ ' I i'_T^ I A - -‘^ J I s_3 l^(J | ^ toX^C^LwwO ^ ^ xl I ^ ■* *J) -‘) / ^ ^ 1 l^S«wv»v\J I .3 


c(LANs) aJj>s-<JI olSs^-jJI J^i c-jl5^ (\VANs) sj-^JI olSs^dJI 0^ ^jJj>JI ^ 

cl aJjJJ! c^A 03 ^>-j^»j c^j-o^SI Ajijiiljj |jj>- AiJi L5”^^ “A^J 












gLa l<-L^J c odpLt* d^LCwL<>Jl L^_pfliddlSjduJI (_£dJ 

t- 

dS^ ^^^L^M Lil^d^- SdpLxxdl 

L5^^ 

d^JJI JL^pIj c( mainframe) 

<^**"3 4_jj_JLd« oLiLj^ (^-Lp f 4 L)J-^- :: -^ 

jlS} coJl^j ^jlkJI ^Ij^J! J^Jj c (punch cards) 
\3j* P wdid J^-l dr 4 

c(Batch-processing) AijJJ! oIa ^—05 c«~^UJl 
ddLcu^ ^ <L*j Li c-JlSj 4 4C ^J|^SI ^1 p c£^ 

3 .liL a jt-^ { *T* m t **^^ ^LJI 0/^^ dd 
JSsJuJ! ^ La . J^“L LLx^ c-^-^LxJl s^_>-! J^J 
4d s y^ ddlSliaj ^ip (^xSL ^jL^y ,Jl (J^3 jjl^Jl 

Lj.JS i^UJl ^\J\ <ot^ •^ jS ^ rJ ' J ^' </ ^ 



oLIL-JJ Sjj-^ 


jSLdo IWjIju ^3 (WAN) SwLx^JI aSL-JuJI ol^pI 

dd!cL^—wwo a I (, Js >L^J! L"v- ^_1 p ^ir 

cSw\ww*Ll ^_L?1 jwqJ! dr^ ddL«^L**<»Jl J^JLd 4_-*^2 jL>sJwoJI S3^>dl 

* 

dd L^ c 3d_*.xLI ddL^L—vtLi lJ—5-^ 

J^oJ>d *)!j 4_LaIj Cd—>15”" C^dJlxJ! 03^>Jl 

^wdaj 4_^jw\Jij! dd La^L^J I ddlSL-d> cddIT Jd^ cL^jijJlSsj 
jl^JI JLv-j! j (.d^LiLJl J^JL> J^ju a,L^ *.*o ddU>Jdd 
ddl^-dup) aJj^juJ! dliUl d^J c 


JJLd c^fljL^Jl ^jiiSd c^JlS" IwLgJj c(d^A j-^S^Jl 


. ddL^i^oJl 


1 j—^ 0 d >2 C—^ 1_JJ3J I ^ ** - L^-1 d >2 ? 4 l »oJ w\ 3 od_*xLl C —A I l_^_Lp C —J wd»<v»XP 1 ^ ^ **^ 4-L1—^ I ^ 

wd^ . jio dr^ 4 ^Lp djwdflJl LJJtdSd ddLLwww^ ddI (JL^2 jI d^ 4 

Swd^^Ll ddILLwcLI ,^ _i^1 c LJI dj-^l Cj~^ ddL^^wwvJI ^j—%» L^pI^I j **^^ (X.25) 3L>._1 a^Lww^I l " ■ *IL" 

J^j2j J^_>-l dr* 4 ^-$- 4 ^^ ddL^^oJ^Jl Cx~* (^'I^-^'l^§) ^dJjLdil i,_£ )l^J 1 Jg^- Ip ddwdojipl 

. ddLL^J ddLLJI 
















X.25 NETWORK 
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:;■ 





fcrr3»— 

Dee 

/ 

\c==D 




1 i 

p 


DTE 


f- e- 

,(aJJo]\ jl J^JI jLf>Jt c(data terminal equipment) Jj DTE yj 

jUob j»ji jj oUJacJl J_ii jL^?- t (data communication equipment) J jL^-1 jj& DCE j_JU 

•r e- s- 

j_&j Lg_L^>oj j-^j\ L&wL>-l wL^-l ^_Ip aSL-jJI J^j^J! 

c q w\->cJ 1 ^ <wwJI C b—bd*—x>- ^j_*4 A_jI ^ I IwO^oJl oJl A^-2wO 





£ £ 

.oL»jLcJl ^4 J2&I ^5" J^JLj ajI 

4o>o»C> i>c^J 

♦♦ 

l*_j (ARPANET) oL»_—<Jl aSC-oJI j_*j 4 E>tjjb 

^ i^.^1 JJaJl ij\jj J_i ^ 1969 ^ LjpI^-I 

(■ 

c4 —j ( ** - 1 LS”* c SwL^J! 1^dJ! 



jj; )g ) ^j—^J _ J liLoJl ^J*S\_dJl . A_ xJlj A^wJlp c_-J_>■ c_-J _ do 

f LJI ^ 1969 fL*JI ^ IS^J ^JUJI AS^dJt 

.1977 

. Lo>Ojw\j jLy^j'bfl T?jJ^>- S^bj 


OwlS^ wOodXJ bi ** - 1 ^ O^l^N^wdJl ^)L^ C 1 

c^i-jbgJl olS\^-d> jj Jaj (^1 ^)li lwL_^Jj olS'L-d* 



(ARPANET ^SLd) 




























- f f 

_ I ISs^—^ I !wL_^J 4_L>-^4 ^ &l c^jIS*" <\-&y c L 4 ^L^oJI IS\^—^ jj; )g i ^_Lp LjL>oI yy^^ 

yy J^x]I lwL_& wIpL^ >X-iy C v^L*!! Q^-JlSl L^ 4 **■—4IjLJs-^wJI 4_)Igj i^L-Si^ c (DIGITAL) 4_jyoJ^J| 4 _j2j^)aJIj 

dJJlS} t (Transmission Rate) J_aJI ip^ a^Ljjj taJ_,*Jl olSL-iJl L^ai; oL*Jl>JI SiL} 

• S^J^v 4 a.A_& 


(LANs = Networks Area Local) SJb^J! SUJ 


£ £ £ 

*> l^gxJ I A^jy 1 &y^y>- % ^1 1 yy \s) ^ ^ l^*u y*^*^l I \^^~y^yA^*d I c —y ^ lg I^qJ I I y I ^ 



LSI microchip 


4_2_;_ A _X_SI dJ_& . CjI _£s_ ; _iu_SI Sj_g_g-lj 

Lr lp oLjjjX^Ml J_*l& c (Large Scale Integration) LSI 
Ju_g-L yyL-^y\y 64000 c£l Cj-^SsJl (_£^L-w«w<Jl 



^l^gtil JJ) g jg ^Jj ^ Si _ Ag*sJLoJl jX *.*J \y 4__Jlxj| C^jLjJ l^^a'^ll cIaL LSI l A>-y} y^sj yy g 1^3 (^^| _L_$j 

.mainframes $L_^JI a^jS^JI c-^-^I^JI ^La^-I ^ULj c(mini computers) 




(mainframe) <^jS^JI c-^L>JI 


(mini computer) Lr ^>^ c-^L- 


















.al^i Vl J-i L^-w-[pJI l5 Jlp JUfth £7* 

* 

4 ->-\j\ ciJJwiSj cSwLj^I^J! L>LJ! J^>-E 
jLg_>- ^Iwb^oN <*_^—w*l^>Jl ^^2-*J Ly^yjJl 
^jJI^ t (Server) ^L>JI Jo* 

<0*1 aLJI ^*2 _^ J^_y£?jl Cj~~* 

<0> L*jf*^<»J I ^j/g *j Qg,\j-$ j\ C 4.^—,wui! 5^_>-^<»J! 

JL^jI j! c 4 _js£**a oIjL SwL_pli I gjjj^o^ 

0UJ0J! oL_& JS" . ^jjjj^isy\ wLjjJI jLiLo^J 


4_A>-L 0>l5L_^ 


r 


j- 4 °- 


O JL^P J 2-)jj j I 4_jLJ! J^>-E Sj *^5 

.(LAN) LLx-oJI aSLjJI c^gJg JjujJIjj <(lg<Ljy> 

L^ 2 xj l ^]g)j j *0 4_jIjj jl Jf- jU? jl Lijp ^3 53^-j^Jl Sj_£^I L^y !4»dj>CWhJ( 

£ £ £ £ £ 

Jj_v?j 4 . JaJjj LSsLv*N 5j_^>- s yi Ljjj j! t (switch) ^lo<JI ^**0 jL^j>- £-* c3LJ! j! 4 —~*U*o 

$«-L_P ^ 43l_—ww* <0>L*^l*' < dI J^Lj & 4—4^\—oJl 4 ^wL_^Jl .4_j^olj J^\^- 

. ... caS^UoJI olil* c 4 J^ 2 JI oLs-^LJI c(Servers) oloL>JI toUolLJI : 3 jJ*<JI &jj* tolyi*jLS" 

Sjj L'* 4Sj ^ JS" _j 15" C 4 ! <Q*1^ j «**J 1 JJ) ^ ^ 4 JI w\j * 

jlS" lwL_gjj c4SC—jJl ^;^i j>JI LgjjJoA ^^7 olSC—jJI oLjoJ 
/4^-j ^—Sj c4_^UJI L^jL> a^j c4_^?1j>JI L^jUILjj (,4_^?1j>JI LgJ 

^.i -.'—-■ J ^ C ^ ^ ^ l ^j—^\J 

c-iI Lgj I5v« Ij |t—^ L^j 4_^v£? 1 j>- 0—315" ZS'j-J* J5" 4_xJij I ^ I 

*■ £ 

^4 ^15" IjJj oL«jl^<JI J^Ljj (.l£jJ*- s )1\ olS^oJI Sj_^l ^J| 

L_g—I p (j —<o (standards) 4 _—^JIp jL^j j—jL^ e£jjj 

j ^ I w\__^j^ 4 ISL oJ i L—XAxJ 4__^Jwv2^>J I ^ ^ * .♦ A ~^~ 15 ^oJ I 

L_gj| ( ^_^ 4 |^—P^jlj cSwL_>-i^ aSs.— ^-' 4_fi3i^^ ^lwL>tO>»! ^j_5Lw<>Jl 

. 4_iL^4 ol5^_Jo O—SCO 5 


IEEE=Institute of Electrical 
and Electronic Engineers 

o^-oJ' ls-*! j-vj 

J-^J ‘Cr^J^V'j 

4 _v^-v ^ 5 * 5 -^ 4 4 ,JIp 4 _P^»>t^ 

t. **j W1 ^ ,/J <^ 4j2j 

4 -s_w*»w\jLgJl ^ Lfc^jjPj 

. 4 _J!j 


^1 oloixJ! ^ (compatible) SJ&lj^JI oUx 2 x)l 

* 

c L—oJ Ip 4—Ip c_-^L>» Ijj c 4_o*^ <o> wL—a_nl c o—> ^-11 










e- 

ci-jtt aS^—*5* aS2-JuJI aJIIJ^jj c^ljwc^ aS^_J^ :JLl<JI J^—^ ^_1p •W^^' s^ljj 


. A_j>t-w>c-v^ SwLj>-!j aS2-J^ ^ 1_^2^j U flj 1 d2—ft ( J^-P ^jS>\jjj (. AjJtj aS^-£> 4_jp^jJlj 

c (Ethernet) ^qwvwuj cA_Jj>t*Jl olS2wjJl ^ )g*>» ^Jj>t^_^<J!j <.a_*^JIxJI j-jI^JI l^h 

^L)iAj E^2jI ^c_1 < ***)!\ lwL_ft^ c(1985) ^1 —p (IEEE 802.3) sLo—^ws^JI &^ ^>>w\jl^J1 a_p^->c^oJ1 cj~* a_**^^ wL3^ 

* f. 

jJt t 3_jli)l c~i U~*10 J~*j*s ^\ ^ iJU^Vl Ethernet LjJj o' <Jj-> c~-~>- cEthernet ^*>U 

1000 Ulj c(Fast Ethernet) Jj ca_jIsJI c~> 100 iJUJl ap^vJI L4 tL^ c—fssl 

c—j U-p 40 jl 10 oIp^—JI jiCu L.i' t (Gigabit Ethernet) L^Jlp jiJaJ 4_jbJ\ c~j 

.(ji^j-^Jt) ^.sL^dl ( J_i« IJL>- 4 _JIp oIp^» A_jlijt 


Ethernet 

a in I LbJ I 1 1 ■_ r [ o r> 11 


Standard 

Fast 

Giga bit 

Ten-Giga bit 

Ethernet 

Ethernet 

Ethernet 

Ethernet 

10 Mbps 

1 OO Mbps 

1 Gbps 

T O Gbps 


A—Ulj (. A.^^—w*> L 3 IJ 2 J ^! <A^t3—w»> Ij lS2 I |jL>- A_Jlxjl Ipj I ^_Lp oJj) *,rg >cJ 1 ^j^LbwJ 

^3 a_JIp a_5Jj oL^jl^Jl ^J! <w3j_*dl ^1p Sj^li oL>^j ciJJwiSj c(noise) ^j^j-JuxSIj jjizi *)! a^?L>- 

^UJl 33^1 Oli A^oi^Jl 



.a^jSsEv^J! Lx<2l o. 



x 


u?uo 

• A^w^wL^Jl 1 ^JIP 4^Jj>t^Jl A^^nJl wX3\jl^ 


olSLdJ! 1 4~-UI oU£ 

♦♦ 

$, £ £ 

Lg-3 oLjj ^1 a_L>-j^J! olSC-Juilj <.~jN1 ^_1p ^3 a-w^L^^I jISs-^I >Xj>x*}\ i^Lxft 

! C-^L—I owLft c(Vi^ANs) oJwc^JI e^lS2wjuJ! 





























.(OSI Model) olSd-iJl oNjSjjj^J a.S.b<xdl oliLjajl <La .1 
.(packet-switching)^^]! ^pJI J^ Li£> .2 
olSLdl jS- v>i)l paJl (routing) vrjj .3 


(OSI model) SiJUeuJ! oli-JaJl 


£ £ £ 

4_JsbNl ..(Open System Interconnection) oLJiCl! OSI I jl*; 

e- 

OJ £ d ^ l! tJldlS)_-dl y^>- 4 ' J (3^3^ C^wwv^— ! ^ L[_'! y-xNl y \ d! 4_jjh^s*dJl 

JL^NI (*-s^ (OSI) !L*jj .(standards) Ja J I 0 w\__& ^ ^ l 1 1 


c LJ! ^-*-2*** (Lctycr) c^LJLl? 7 ^Jl ^—wwosjj^ 3j_^_>- s y I ^-j 

4 JU 2 J! ^1 iliu! 


Layer 7 Application 

j~Ld! Aids email , http 

0U ? )gil 0 Jjk 

Layer 6 Presentation 

MPEG • TFTT - JPEG 

Layer 5 Session 

Udl oLLjall 

JL^'NI s-Jb Aid? WinSock 


Layer 4 Transport 

obUI JJL; 4iLi? UDP ,TCP 

t - t ti : 

Layer 3 Network 

ub^2J! aJJk 

c^tSL-d! ^jj^d! aJLL Router 

(Routers) ^LdLJl j • -<!i 

- ; 

lJu 

Layer 2 Data Link 

\ - 

(LAN) LUJI iSdd! J*>U jjjJl ilk es^-“ J 3 jU^Nl Switch 

ouydi 

I . 11 

Layer 1 Physical 

jl tbLAl ys- jj^Jl tiL Cables, APs,Ports 

dSXA 



SiJjCuJ! ■ *j! a ; Wll 














1 wX ■» * • j ^ 


ck^p <JI_ ^ (OSI) ^ ^ 


(_^_jj ^jJl 4_^1^<JI s^j cc^_>tJ! 4_*k^ $.wLJ! .j$ **k*i' J-j>-k ^_^2 jj ^Jl Jj_j>-jJ1j 

p 

4_*kj*^J! C >sj!^ ^_lp k *a^JIj 1 4_*k»^P IwL^J ^-J C i^J-JwLl ", /3<5 * T1 a )1 j k »w>^ 1 ^-9 l ^ *P C^«—>t^Jl 

* ^ k^S”* k L^kj 


: (Application Layer) i2J^ .1 

: kft t^SkjJI jS* LgJL^jl (£yj a^jI^JIj c^w\j>t^v<Jl JjSjJjjJc j^k^ll ~k>~*}Aj c 4iLk 1' ak& ^ 

J%p :<3~4a£Jl 

.c^Jj^j'^l «i(g~< ( _J'>\j 5»- (j/ 4 ^ ( J^I^Jl jAj HTTPS 


^) © fl https//www.gppgile.ps/?gTO_rd=ssl#q=w^L^^lj+ 


C 0,Seaid? 


^ Dictionary / Worterbu... Q Critical Eye * Linux Ma,„ JavaScript Tutorial 2 Basics of Design | Elec... Q ,NET Framework Class,,. Q C# Programming Guide fi 


Google 


l J :f _ W L J'\ j iy<1. 1 r' K'/u {j 


All Images 


Videos News More 



Settings Tools 


. Jw<*^eu*o 'j>-\ L^-kr ^ 31 



(Presentation Layer) ZJLb .2 


L^jUj>J obLJt j*J l&3 + [^^sy>- ( J_JiihJ obLJl ■ >* 




_ 4 ~^_/ ^ i ^ .jIjLmJI ^ 


10010001 ... 
















(Session Layer ) aIJ? jl jUsTiM *j u i2Js> .3 



liJJASj (tjl -^*Nl) 1 gitgi'j 4_*»J>dl j*_4_aJaJ( 

Js-jjj 4_^2>cxJI tWinSock J_t« L^JIp Ujj *^> 4 4_ r ^oJj ^j_j>- J^>“b okjJjtkl 

.^Sb-dJ! l5 _Jlp (Windows) ^Lk oLLk 

c J-JLjkl ^kk c-jj-w4»L>J! jLg_>- ^dp L&J-u2jj c jj L*^ LJjJI o^jJI ^- j! o : kl j^ju 

.(network driver) j! ASkaJJ oLjye^ L^ii j! ^.Skjj 

_*p a_ jwL>cju ^k^JL (*SL_dJ1 a_2J^) 4_S^tj (J-&JI 4-2J?) a_*^' *-JLJaJl -4 

\jb5>Xxj ^_ko>k!j 4 Li—k^wj 4kv*jk! ^^>J! 4 <wiwLg-X *,wwoJl Jj -kllj 4j^^L_,ww^<j! 

J^-l 44-^3^! p^>Jl J^-b L^k okjkkl ai-fc j^y 4A5waJl J^kP ^Jp 

.(Routers) oL^jkl ^p ^jb JSkdu cuJ/3^1 J^b 



■Ji-jut> jgoJ I 



(WAN) j£* A^aJ^Sl ^p*sJl JJijJ I Aj^^a A^aJlp A^^44 

















ASwjJI JJ&UI la ^11 ^_Ip oL«jJjc<J! ^d->d 4»obdl ^ a.11 .5 

.^Jl—^j'yi 4—j^Lo-p >- L_^Ap- ci-^wL^xj l )a>- <^1 ^_l! c—^_^xl! J^-l cL^lLv^j! 


^Ld! ^J! 4JjldJl oli 4_^^i^JI ^p>JI JpP 6 ^ dr^” ^IjJ-^ 4 (^jVl ii^l) a^bj^l LLJaJ! .6 

£ #■ £■ (■ (■ 

. 4_J^d? ^JUI j! 4_jjj^Ij ^lj_^l jl A^wvoUxj il*>L^I j_^p 

Physical Layer 


From data link layer 


Physical 

layer 


data 


101000010 




To data link layer 


Transmission medium 


VfVf 




A^pJl Jjwl*j 


wiij coLg_>-j^JI (route) jf-j^ J> d?slj jL^l>-Ij ^Jj p^>JI ^ 

® 














































C l ^ * J 1 x 3 0 3 C I J~Lj) ^ * ^^ -3 k 3 *I—w*> *) I C LciOiS^'^l I & I A^woJiJ I I J^)^^*sJ A— 3 j 2 J C—^ L^AaS"*I ^)IS"* 

wC^JLXJ ^ ^ ^ C A_^lj L^xl I l -0 ^ ^ ^ A^\^t—A>> j^^»P I >A ^ <4 ^* J—P ^lAxXj li^N^WWWsj I ^ ^ -0- A -‘i^ 1 ^ t * . 1 * 1 ^ ■) I d L ^J LI3 ,^^3 t > ., - - -■MJ1^ 

^y 3 <AxiI lwL_& ^ 4 ^uOj C 4 wwo> 3 ^JI jXX^Jl ^ 3 w\jJl ^_^ 4 J-^lxxl! ^ ^*• ^^^ 3 ^ 11 ^ ( d-* Lj bj I J^j2aJ AJUIxiI AP^_*w*/Jl Lp 

| <1 

l5 _)lpj caj cuL-jl c^JJI J-*aj L» s^Lp c^j-w-UJI olSJ-^ ^ jyJJl j! .(bursty traffic) 

j»j^>JI ^y^-xj ^—^ 2 j LjL^I^ oljLww^ ^^4 Lgjl lJJs <,_*w^Jlj cwLjwi>- ^^4 Lg^jy s^Lp! JwJl^w^J! 

. «-LjwL>- pI ^_l! J^**^x»JI j ^ *' a i c AJ3UI .li ^ Ij J^l^xJl l—^o 



p 

A^wo3^Jl ^j^dJ ^3wVx]I |JL^> 


(^1) ^jJl 


Ct^iSx^-b C^.l-jiS^ ^t-L-P* : l —•— 1 -~J ^ 4_v^3^jjl ^p3xJl ri.v^S' ^3 ^33pjl ^ p-pAxJ 1 ^jkwJi ^JS\—vvjl * ‘ *(,3 

(digital channels) JU^I ot^S ^(jb^-l J*>L>- ^ -dSLtuJI «Jlj> ^ ca_»jJlaJI a-JIUJI t.jblgjl 

. >j->z}\ ( J_y>tj 4_£jpL>J 


ip»ij ^o~~3 ijJt^a ?-l_p?-l aCu^JI (Data) oL»jl»t»Jt *sj AjU c<Lv»ip!l ^pxJl AjLjJi! 1*3 


Header 


Trailer 



«■ # e- 

oLiLJI ^b *b t (header) ( _ 5 ^_; <uxi» jl blju I4! i.j>- J 5 } t (packets) 
J^4 oUjJx^ ^S' A4j>Jl a^wL^4 ^£jzs>xjj .(Trailer) A4j>JI ajL^j ca!j^<JI 

Jj2^3*wv4^ ^4 A^4J^sJl I ^jl^AP 

(Trailer) l*j?x}\ ajI^j U! .(Router) A^-jUl Ji* WAN Jl J^k>-^p 

(^1 ^Jl c_3ycJl ^^4 J^Lww^Jl y>-l oU^ix^j Ajws^Ijj obL-wc?- J^>tJ3 


"5 ►J" 


J- 


■b ft 


illxAj t " 5 _.j?Jl 4 (Frame Check Sequence = FCS) 

s- 

. $.1 I ^-^1 t—3^_xxij 1—XV. ^ AjjljlxvJ J jLyAJwc*»'Vl wLjP^ JbxJj^/l toL_kP A^pxil A_^<V»3 t ^ LwwC>tj 5 wL-AX 4 A-wv^ljj 
















t- 

'1 (>■/»«< £_« l_;slyc>- SJ_pLx»Jl Js_)J j*—!) I j—A jjL^Jl ^ 

.(WAN) i-JUJI aSL-oJI J_?-b ePl fj- 5 ^' JL^-A fj-^" 4(R° uters ) 



2 J?Uo ^ 

.oJ LgJL^jl 4-Sj^ l)g***u 




















































«£•> 


c 


(■ 

.sjlpLuJI oUjLcJ! J^LJ c(Flash Memory) s/'IJJIj 

.c^liLww^oJ ^JJLd 4 -JjLqjJ! cpISI^ <^$,*^4 ^Js* . 

. I SwL*J! I jj ^ ^ 

.JJLd! Jsj£ j^j| 3 AP 
?$wL*JI aSLjJI (J^>- oLsj oLxiJI U 
C A^L>s^ aSs^-Jj £. Luj I y*^$£ I Jo -1 £ 31 

^jJISuJI • 

I 1 j 1 o ^ j-'? 11 * 

4^-1juJ! olp^JI • 


. ^1p Jo-yi A-w*)^o-LoJ! Sj_^_>- S yI ^wL>tXwwo ^xl! & 


.Lw<»JIp 0wL& 4 j>-L>cJI 





V 









♦♦ ♦ 

(Local Area Networks) 




A_Sj QjJi-** jl 4_L*P j| 4_JLj c L>sJ I olSs^—A ^_lp 4j?L>- CA'Vl—> s- a 

cIAI _d/Jj <_ Hj CA^_v^Jj^ 4_jlS^ L^JI^—AIj CAL®jlx^Jl ^_<5J 4_J^P All CAISLaiJI^ CA^l_v^J^l l_x>-jijxS\J *■ **Jjjj io t 

5L-ptiI 5^^JlP ApL- v*o 1 4_*xSL>J 1 j I CA—5 ^Xj^ 1 ] j 1 SsjJ 1 CA—5 ^Xj^I ^JaL* ^^A—*X^a 4_^>c^«^j AAl £««)gJ 

di^i'hl] (^LjISsj ^Jl ^. 5 1 AJj .oUi ^j^ 4 j-aSsJIj l.» ««)g)lj L>s-«Jlj * JILJIS"* ^j_Al] 

4_^|^a]Ij 1—j_oL* (JjLjcJI 'a ^J S^SJ\ ca— jlSj cA_^j>J1j ca-^ 31 jl yax^Alj ^Lx^lj 4_JpLij| S^Ljj] 

dW'j (^i-x^A-J^ a^UJIj a_v-jJlJIj JjjuJl] Wjj^ ca^^I ^J1 (Local Area Networks) Li^JI olSC^d 


jl Sj—gj?-'^! 4 _aL>s^JI caISC^ dJI oL^xij j_ jjL^] 1—^jjjj 4 oijLLJl 


U >J 

S-Lj ap L^At_a? <ja15^_<a 0*1 A_>jj LJIp 


<*_^-jyax] sa^jAj>- <jaL*Aj>- ^—jAij J^-l o -4 dl—5i tLjjj^i^]! ^SlLw-*>yi c—Jl a-^iaj jl JdLJl J^jL^j jl oL^^^j^Jl 

tLpljJl c_31a_&^ 1 sA_& j^Jb^j colsux^Jl *~~j LJl^A>Jl ^jA_>Jl $.La]|^ <JjaJ 1 oliL^<Jl 

A-L-s^ olS^wdo L^jlj &jj ill sA_& (. LaLAajj jlSLa^l sA-gJ ^1 a_p^AJ L^jlj a_LIS\x^ ^>j->-j ^jjj-AsJl 


.lj-z$ Lgjuj a^LvwwJI caJIS" lil LJjA^I ^iLJ^l j*J 


Jiij jl LSJLoj 



\rr 










. Lgj Lj I4^Jj>x_^J 1 LSs^juJI I jJI Ij-& 

?lg-L_P 4 -Sj^2j <C^S\3 aS 2-C d)jw\J 




192 . 168 . 0.5 



£ 

4-w^l_>sjJl ^>^ \ 4_2^*5-<»Jl ^w\»>c2wwwU 

olp^ ol: oUjJi^JI J^J (cupper) 

i-jbJI o-j L^» 100 ) L—a_JIp 

4_^»l &j (<L_jli)| CU-J 1 —jLp 10 

olS2—jJl 4_Jjli^ 4> Oj— w*»j L-wC 

l5l 5jl_J^')(! 3j_J ^j^l_<bAjl ^_jUj 

a_oL^ c (noise) c^U 1 ** - * 

j-Swj jl;*L>JI J-t» 

a_jIxJI olS2_JuJl 

.A_Jj>s^Jl *_a 


CJ 1024 = 2 10 = C^^LT 
l^U^-l (1000000) = Oji, « 2 20 = c^lv 
\jl^\ (1000000000) = jLL. « 2 30 =c^u^ 
I^U^I (1000000000000) = Oj^ « 2 40 = 



ACLib-JI 


CJ tj;J 

cj U-*p 

Cj U-^ 

Cj j-LS^ 


1099511627776 



1024 

C-J 


134217728 

131072 

128 


134217728 



'I 

OJb jJLS" 


128 

'l 


CU>b U-*« 


'I 



OJb U-*P 



































































. CJ yiJIj 4 jLJL>JI 4^J|JI i 'jsJ lj^>JI L_ 


B 


CAT 5e, Normal UTP 



CAT 5e, Shieled Twisted Pair (STP) 


olSLdJ! ^ 

♦♦ 

e- 

CAT3 (3 PAIR, UTP) 4 ^UJ| ^ L*J> lJ^cJ 

^_JJ2J J 1 Lj l ^>0.1 Lp L—^lp” 

V o' ^y-Aij ^LJl^J! olS^dJ! ^LJ (standard) 
li! L*l tj—^ 100 Jj_!L? 

<_a *Q2 j SjLo')/! o'-* j—^ 100 4-Jjl? jjL^j 

JjlJI ^>Jl 

* 

4 $3 C L **-^1—^3 ^Sl \ ^^ *,*■>>2 J /fr ) . aSs« ,jj 1 

*L>- IJl-^Jj 4-^U- (Category) 

.“Cat” 


CAT 6, UTP 


.JJU iCJlPj>wJI 

(2J&1 ^ CJ U*.) OUUI 

%AiJl ejl&Vl ijy 
(MHz) 

ClJ \jL^ \ W |^ rf 5 5 

4 »wv^«JJL^Jl 

100 / 10 

100 

Cat5 

1000 / 100 / 10 

100 

Cat5e 

1000 

250 

Cat6 

10000 

500 

Cat6a 


4 Jj> 5^ olSCj* $.LJ 


£ £ ► 

c(Cat6) 4 _laJI Iju J-5j (Cat5e) 4 _laJI CJ^- 

or^J cCat5e^ ^_Ip! dJd^j t J^jISCSIj <* A H ol^-jUlj ^jioj_JuxSI j-o^ J- Qail 4_>L>»>- 

f . f £ * £ 

^_Ip! Lf^SOj j-jS”! ap^ oIjLJI J^ajj l 5 ^ lp ' S-^r L 5 Jfe 2 ! o' 4_jd^J! cj\jJl)\ Ajjli^ Jjp 

£ £ 

4_) Lo»>- t,_ - .) ^ ^_Lp S yI ClJLjLflJI 4_d^Jl 4_flASCiI oL_pi^a lwL_^J C aJiil 

• I Ip 



\yo 











JjISOJ ^cJa-wJl p ap^J^* cA^j JjISsJ! 1 J^s-dJl 



f 2 JsldJ ^ 


£ £ ^ 

.L^jljj^ ^jxJljj A-^jwUJI jl aJj^JI (jJ^Ss^ ^ ^jj>tx^<JI iJ *)L^')I\ &} ^Jj>- 


aJ^JI A$LdJ! ^Up 


c i*_—«*IS^—■1^ * . < 1 ^a 11 ^ JjL^J! !wV^x^wv^! ^ c t—^I ^ i^-j 1 ■ 1? <s»*oI A^^l^*t^*Jl w\_^j 

J 2 -WW 0 L (LA.hJ) A_jJ^x-oJl aS\^—J uJl C^bJJwCoJl jl 4 _*^oL>cJ! 5 j—z^ w*» £.l_JL*j £J_^“ 

.J-iJI JskjL^jj aSL-JuJI (.A-J^i? Sj—gj>-l ^J_>» LgJlSs_J^I 

ii>JI S*Atl 

J^lJLij 4_*5^j^Jl t(Server) ^^!_?*cjl (^fl_}j^& ccaI— c->cj t, j ^^ •* ) 

.(Access Point) ^^SCL-sUl Jj^Jl 




(switch) A^dJ! ^b^La 


C A-J^Ul Oj_g_>-'^l £_j5j AjV lijLj IjLp- l y2jl ^o-^wOj 

Lowji oUjLcJI J^JL) ^Jp J^-*jj (. oj_gj>-^! Js-jjjj 

Jf-ijJl ^Ij c A-J^l oLjL^|^<JIj j-jwoJbj c LgJwj 


c(switch) ^-LbLjJ 

(■ 

.l$Jp S^-N( -L) 4^liJl (ports) JULJI ^Ap 











dUjs) 10 oiPj-Ji uu .(dju)i (loaooaooo) jul* jr ^_ip j_^j\ ^ • 

. (4_2-ljd3 4_jliJ! C^l^P 40 

. ^s^vitch^ ^lx>L<»Jlj a^^[s>- ^y 9 a-JjLj * 


lA-jVl cjIjLJ! 5 aSs^uJ! cjLLv^I^ 

8 port/100 Mbps/unmanaged 


.jjU^JI jSLjJI US' (RJ45) JiL^ 8 

. A-jlxil ^ CjIv 100 4i^» Jff 4P^ 
.aSL^J! Jjj^> ^ JjU IJufc j! c yjo “unmanaged ” 



f 3 J*Uo ^ 

.(Igj^jj JjL>j ij^>- y )!\ 4^-lii»Jl oli^sl^*) dh—'j-t» ^ iSsdJl }Jj>- 

aSC^JI (switch) ^“IxdJl c_dS" 

(switch) ^taLJI lJ~a 

1 £A A Jl '■ 4__iJ^h ^ ■V’jJ 

oL-jLw JL^-jI (A) jL^Jl Jjb-o L>Ju*i c(switch) 

:^L L* da^. ^1 jl (B) jl^Jt ^ 

£ 

4 ^xS"* cij I I l ^ >J I . 1 

Cr^ r^- J 5 " J-^'- 5 ls- 1 ^ 

,J-jis-^<JI^ J— 1 dHJ^J «j>JI j*—»j 

.JdxwJlj J^/Jl (Header) i.j?Jl i»ad« ^!l ^ <oU (switch) ^LlJI ^1 i*j>Jl J^; Udp .2 

MAC) 3 4_oJU j*j-d! (switch) jU Aijyw J-^JI jl^p tlr i2> ^.3 












^_j 2 c fiwL^U^ ^_ll 4 -J^-v^j-oJl Sj_g_^~ s yi ^_>^Lp 4 _j^S 7 .S c(Tctblc 

. 4_**4 wL_< 2 JLoJ 1 ^^-jlj^-flJl 

JL^jIj ^j_3j (switch) ^UjLJ! jli t (switch) ^U^JI ^jlS lijy^ -!' j-S^ (J L] -4 

f e- 

£-~^>- ^1 aJL^jI (Broadcast) ^Ldt c^Jt s-^^l IJLfcj 4 _^i 3 cui^Jl ^ Sj-^-^1 £-***■ 

f. *■ 

. 1 -j^ ^-^eJl dj~* 4_^a^tJl 4_L* dJ£,L^- (^wLJl wLj 2 JLoJ 1 1 wL_P wL_^ljLoJ! 

£ £ 

^)Lj c i ^j-**j* ^_p c!^_?x^j (switch) ^LxjLqJ! j! wL^j L^wUp^ ^L_*J! ci^_J! L_^_*^oj>- Sj—g^- % )!\ ^.JLLxj .5 

^ 1 _XjLoJ| g 1 ^_$Ij L^l c4_aJ| wLjSJLoJI ^_lp 4 _j!^JLP J^_J ^ ^ ^->Jl i^JJ.3 

. (switch) 

J^lj oL>j\ ch J c (Unicast) (switch) ^L^J\ ^1 ( ^j*iJI jL^J! l^JL^j ^1 .6 

•«>f=r^' £-^r ^1 

wLjsjwqJ! ^Jl 4 _>li (switch) ^Lx>L<»Jl ^J! ^I^jp c£j_i?*o J! 4 _**^>cJI ^j. ygj L^w\jp .7 

.4^ c—U^j l^wLSI 

(jV 3 j_a>»L^ ! ^Jl cj~^ jj-^i i ^ l S (switch) ^c_^l .8 

. 43fl |1 a g -li 4 J^v£?^<»J| 

aSL— jJI ^j_jjUp ^Jl c3j_?cJlj (switch) ^Lx^lJI ^j_3j 4 _jil^^J! Sj-g-^-^l 4 _ 3 jL^wJI olj )^>>J 1 jl^_S\j .9 

J^-ta JjwL^- L^jjj^Jj c 

£ 

aS^L—sJI ^_s (switch) £-LuaJIj aj-g^-Vl j_j J_^>l^!l ^sj 

^JLjjjiil ^ 1 ^—^til _tvj 4 (LAN) 4_j1>t^JI 

j\ J*>L^ ^ Lr -Jj 4 (MAC Address) J\ 

.(IP Address) i _ r ^. J Jl 

(NIC) ;<_.<■.'! o/" ^ (MAC Address) dj-^i 

AS)_dJt (J"A->- 4 aSL—^JI Oj_S" ( J_>-ti J *—4 jl_^>- ( JSs_) LjaJIp j-i ^- 4 ( J5s_do ( j^ 2 _v 2 ah^> J—*>J 

Jli^V'j JLv-jNI J^-l ^ (switch) ^-UiJl ^ 1 p Jui^. J5J j_^. (MAC) wL^-jJ L^i" C 4-^ A A,^g X>J I 

e- 

.4_aI^ 5-<J| 4Swjjl 1 £_y4 



(IP Address) 4AAkuJ! 

. (M^AC) ^jjbjjjjJl ^ iijli 4 .1 



wa: 














► p Ji 

. L^wvs_»2j Axjlxll I 1 ^J^^wwO .2 


.(Router) a>-)^JI JW*- (WAN) j! olS^-sJI" c.J^UdJ ‘Cjjj-y* 5 .3 

jL^J (IPv4 Address) (Physical Address) jjJ]\ j efa aL_~- JSLsJI Ja^-V 

•o*~ 

A 

Physical Address. 

F0-7B-CB-90-7A-6F 

DHCP Enabled. 

lies 

Autoconfiguration Enabled.... 

Ves 

IPv4 Address. 

192.168.1.9(Prefemd) 

Subnet flask. 

255.255.255.0 



X 


4 J*UJ 


i 


12 3 4$ 


Registered Jack 45 = RJ45 



^ '1a iJljjjjjJl .1?- 


: 1 jVi. 


iiL* 6 G1 (_£yw*eJ 

.(GBIC) il i_jU*>y t(RJ45) <Uvul>xJl 

RJ-45: 6 
GBIC: 2 


GBIC = Giga Bit Interface Converter 


:2 Jts, 


RJ-45: 26 ports 
2 GBIC ports for fiber 
Ajliil c~> U;P 1 ^ JIaaJI AP^ 

























Ethernet 



Wti 

Cat5e Cat6) d-’IsjsJl 

1000 j\ 100 jt 10 olPj-JI ^Juj i (Cat5 j\ 

oa_^J ^.i^H *^—, c * < ~- 

.(IEEE 802.3) 4_jJu!1 



oUjJbuJI Jii JfljUj 

JsjL^jJI c(switch) 4-Jjkil J_j Jajjj 

^ P £ £ 

: a_.J^ l wi^-l jj-Sd cA 

. ^5^2 jjL>ti? V olSL-dJJ a^U^tJ • 

* f. 

.JcSi I I^JUP Jjlj>s_d V 4iL~w<J AjjJ^lj * 

IwLftj c40 y2j olS2»d ^ «~j a_Jj^ 2? c-iLJ! • 

p 

^_Jp a_-v^I>- wL_&b*4 ^_!1! ^L_^>o Jl 

i L-^jLLv^I^ 4 cj~^3 c(GBIC) ^-Ap aSAwCiJ! 

.%NIj ^i>U ^LU .1 

. ( j^\xJIjj A^jljj-^5" ^Jl Cj\j\S S 1\ Jj^>o ^Jp *2 


jLuj c^JlJIj (.(Fabric) UL^I <lJp jJlAsj ^jJlj (fiber switch) ^VsJl Jl dUL& dUAS" 

; I old^Jlj 

.(dji^'^/jw\J! djl^-jup) Iw\j>- Jsj&UI ^*-**Jl .1 

. A-jdjljld! ^)S2wvj aSs^wvJ! ^3 djU^A^oJ! ^Ap .2 

.AJbJI ^ 100 Jw^j Iji>- aJIp ap^ ji .3 

.(Data Storage) tj+Sl 1 oUjL^J! ^jp*j S^p4j (Servers) oloUJI ^ UIp ^ .4 

c/blU^I ^ IS (data centers) oUjJbcJI jSl^ ^ .5 





£• £ f—' 

. I ^ aPJj ^jd! lwL_>- A_JL*Jl Oww^o 



^J^2JI ^iU^I aJs-^I^j oljliJI Jsjj 



Ethernet Connected Wired entertainment device 

desctop computer 



>■ £, 

asLiM ^ Ujhl\ ij^rSh ^yUP 

H 

P (Jj—A_Jj>c-<dl aS 2_jJl £.LjJ wL_: *j 

^Jl k, ^4 ^L_£>OJ __ *)L_^P sSv* 

c LajLvo ^_J aJ^AJI A-Jljj^l oIj^SCJ! 



: LT^J 

.1 


.A^Ij>cjJl JdU JJlJl .2 


.(switch) aSL^J! .3 


£ __ 

ol_»ji«tJl aSC-^uil ( J^-li ' g ■/»«< ^Jl 1_ '$jjcj Sj_^-Nl ( J_jc>J ^jJj j»— 

.(IP Address) jl AS^_dJ1 jL^I 0 !^ -> ^j-*i L* dJJij cs-UU^-l oj- 5 











(cj 32 — Jjl? (, cL3L- IPv4 .1 

^wL^JI !j_& cLjyaj jL^^- ^-^LLa 4 J^L*j L^ <^l (.^ 3 Jb jl_gj>- ( 2 32 ) tJiyS' a-jJLJI o_L& ^>)gs ^ 


* 

+/ff] ^Jl ^jJlj c^Ljw<JLJI 4S2wjJ! ^a LLy^^Jl Ljjj^SvJ'VI Sj_gj>-^! JwowjuJ c-iL" clwL^- 

iJ^pLJ! o*L& c^^^jjL*]! 0wL& <.. j j d^J aISs-Ju^a SwLjwIp ^L>o! j lJ23J . ap^wwu ^_>jL*J! dwL& 

:^jL*JI fij-ftj (.LL>c-<Jl aS2juJI Jj>-L (Private IP) a^LaJI ^jLxJI ^\x>z^J\ [ 1 

. I Ij L^J ^ O 

.A^u 2j cL&^Jl ^3 aS 2-d> ^J^A ^3 j^S\d> d)l ^$2qJ o 

bJLp Ja^j c (Network Address Translation) J 4 (bb_j 2 l j^jUp ^rj>) AJj^s—I □ 
(Jj—ySjJl ( J_:>-l viTJij 4 (Public IP) a_ 5 -lj ^j>-jl>- 44 —4_Jj>-laJl 4 Ij—jb” 


(IPv 6 ) 5 -\jJ_>- a^jsj jU«j| [ I 

4 jl (_£l 4 c _ 1 128 l ^j-* 4 _jjuJ I a J_gj ^_)lxJl 4 (IPv4) ^^j — 4 IJ_JL*J jJiS3 IPv 6 

jL$a*- (3.4 xlO 38 ) <J\ 4 jl_^>- (2 128 ) 4jyp LS Jp jiU 


4 ? 

5sxj<) c(IPv4") 



X 


5 J*Uo 


1 


.(ipconfig) y^\ ^lJb^u-L ^jjLAI jl»- 

(- — 

» ^ j ^X^A ^i ^ LJI 1 t~do2Jw' A^t^Xj ^ 1 ! 


C : SUsersSuserl>ipconfig 



11 in do us IP Conf igurat ion 



Ethernet adapter Bluetooth 

Network 

Connection: 

Media State - 
Connection-specific DNS 

Suffix" 

: Media disconnected 

Uireless LBN adapter Hire less Network Connection: 

Connection—specific DNS 

T' ~" n l* r 1 - 1 L£ii& - 

Suffix 

: home 

- f-nn- -tctu -to 

IPv4 Address. 


. : 192.168.1.107 

. 

Default Gateway . 

■ " " " 

. = 

. : 192.168.1.1 

Tunnel adapter isatap.hone 

= 


Media State - 

Connection—specific DNS 

Suffix" 

: Media disconnected 
: home 

Tunnel adapter Teredo Tunneling Pseudo-Interface: 

Connection—soecific DNS 

Suffix 




■ ■■11 1 b^b ^ y/anfig ^ ar^gi yra ■ l 

LinK-iocai 1 rub H ciare s s 
Default Gateway . 

■ " " - 

. : te8u: =-121: :Vbb : Jibv:teV4Hlb 























.Ip^> J 2 —^j-jJI 1*-L_& 0 ! c i-b A$ IPv4 ^_^Isp LjJL>- 

: \^*'&*j £~a OwL^xJI 4 _j4^c^<JI aSs^-jJI 

.aSs^juJ! ^Jip ^)|^p JS2 j! ^L * 1 

.L^wmjsj ^y* jl .2 


:Sj^>- s )i\ ^jLp { J^ ^ U ^ 

192.168.89.88 j! 177.8.165.19 J\ 10.134.16.23 


a_jI^SvJ| ^q^wwJ^ c(.) y*j^ I J> */gjj oljli- 4 ^j_S\^j a52-JuJI ^_Ip jLgj>Jl ^I^jip j)li l^h 

. a Ui ^.jxj dot (jN (dotted) j! a U £ ♦, A 11 jl a_jIiS2! 4_aj J^sj o*L_& 


IjjjJLP i^_£lJ^ 



JI2 


4_LUlH ^ ' c^L.3 ^jl ^_U_- ^1 *| j^ q*>- /_<c*y *41 4 l^c-i f t _Jl *— 

I 1—I c*-L-&^ 1 Ljjs^I? 4 


t- 

( Y- S Y) SSL* JT 

oliLiJI aop 

Pt) 

16(777(214 

256 

65(534 

65(536 

254 

16(777(216 



24 


oUl^- aop 

^JjV( SiL^J! 

Class 

8 

127 - 1 

A 

16 

191 - 128 

B 

24 

223 - 192 

C 


16 


1 127j 1 ^j'yt 4jl>eJl iowJ q^S-j Class (A) (3 

100.99.88.77 } 17.17.17.17 jl 10.134.16.23 : Jli. 



irr 



















191 j 128 4jL>Jl ^S-j ( J^iJ Class (B) O 

189.18.100.100 /\ 177.145.6.11 } 133.8.165.1 :Jb< 

223j 192 L^jS ^JjVl 4jL>Jl ^^S-j ^xtl ^jbajt ( J^iJ Class (C) C) 

220.222.255.25 jt 200.200.200.200 } 192.168.89.8 :JC« 

£ ^ 

‘Ej dJJir 

£ £ £ 
4_il>JI tj_J (D) 4_pj^>_>e^Jt aS^C _ \ e(.J jjU-:IU (OL ^sj'iltj 

. 254 ^ 240 Ijlj ^Jj^l LpUi E Cp^JI L.jj t 239 ^ 224 ^ ^p\ 


:45LaJI J^b oj^>-\ ^jLxS^ o-wwJ i/ifl ^jLxJI 


(D i228.22.1.167 

(D J> £& :<^*J1) 237.2.123.1 

(E a^^>^J! ^ ^.aj :248.16.5.2 


/ 


6 J*UJ 


i 


..A. cB cC *Ai^bb ^^Iap ^ t^pt 


60.60.60.60 

1233.3445.444.5 


A 


7 J*UJ 


1 


: jSbtj cAil?b- a! Aj'ill jjjjbjJI c-JlS” tit 

255.255.255.255 129.224.255.5 16.155.6.12 224.16.18.119 

123.213.2.3 237.45.56.3 260.26.26.23 200.100.50.25 


ji^Ji *Uap) 3J* 

* 

\ La^-^ ^)lxAJ^l^ .liL-k 

. a^^»juJ! ^o^mj L^w\j a^^juJ! (manual) • 1 

.LjLaJj aSL^J! ^jEp 4-jlSs^ s yI aj w\J jl jlf>- J5C- ^ (automatic) ^jUJj .2 



tri 













:(DHCP) o!! j~« 

♦♦ 

z t-f- t- 

J^l i yj» dj-g-^-^l L5"^^ !/t 4-~*j>- ^i^UJl jLgj>Jl <jlj ‘bJ-^Jl oJ-fc 

£ £ ^ 

jL a_Ap -^j-jj 4_^pJI fiwLft ^jLJ! jL^j>J! Ls^l ^Jiisj Lj&j cSj-g-^-^l ^JIj £-* a-j^I4>s-<JIj aS'L-jJJ <Jj^>-w\JI 

£ 

c(DHCP) _j oliLjJt JU^ a-jISJ*^! 0wL_ft ^<»wwwj^ jLgj>JJ wLjJj>JI <^jjipxj a_*^j>j 4_^p- 

^^ ^ 

aj ^I (_5 _a J c(LjjLaJj s-Liapt A-Sj^h) (_£t 

.(managed switch) ^S'-Ul ^UiJl □ 
.(router) <4->Ul O 
.(Access Point) ^5CL.*^JI eJl ikaj □ 

□ 

jlwL^'yi) IPv4 *•cjISJ-jJI Lj^JlLJL>- a_*JL*JI 

oLJLj^JI ^j-a 4_x31x5\ a Ij—ft ^_j <L>j c( CC IP 6C JuJl c- ' ) j^ y ^\ y** 

.cJy; j^\ ^ 5 -* c(OSI Model) 


dK 

Jl J*-b (] 


*$L£Jl J*-b (IP) cJpVl JjS&j* <>• ( -^ JL 6 JI 

* 

(,a_Jj>c-<JI a5s^_juJI (switch) ^Lxi*<Jl Jj_Sjj^jJI |j_& ^Ijj^l^I ^ 

P^>J!j oL*jl*c<J! J^ilJ 4_jy<Jl>J! aSC_Jo ^Jl Jj_>-w\Jl J^j> 4 A_i-j^<Jl A^|jj>c^J ^_1> ciJJdSj ( l g y2*J 

dJJjj j_&j y>~\ (. J-^T A-5>-^i ^Jl cA^-w4>Li oliL s^A j-*&J cA-Jj>txJl aSs^JI 

. LJl^x>- SwLpL^a ^J! Jl J^JLj ^_J! Ajs^uLwwJl jl SjJlj^Jl jj^ <* r "-*-b 

IPv4 JjJ! ^ ^jb^Jl Olj^ 

■ -j 32 ( 3 jSo IPv4 ^1 aSCwv . 1 

11010100111000011010110000100010 
cj 8 t ^p 5;1 p ^jC>- oLili>- 4 ^gJl ^*^£3 .2 

11010100. 11100001. 10101100. 00100010 j>U\ o^t 

J-jp .4i_J^6 ^ h’.iij . . xSD(o (4 _jL*j octet) * - y-'Al 4_jI p- y .3 

212.225.172.34 :jl^«Jl ^1 p j_^o ti^iudl ^UJl iiLJl oUUJi 



\ro 



/ 


8 ^ 

t- 

^ jbg_>- (‘b- w4 ’^ >t ^) ji AJLL«J! AjjJUxJl j^aJ! ^y» jS\j 


(■ . £ « f ? 

s-Lis-^b (ajL>- JxJ a_JL>j^I 256 ^1) 255j 0 a_^J* ^1 ajL>JI J^>-b ^wL^JI wL^-b ^1 .4 

& & f- 

. 1^1 ^L^vwJ ^1—*^ws2l I A»jl«^*sJl 

IP=192.168.1.100 

192 : JjSfl ajUJI 

168 : 4jliS! ajUJI 

1 : asM ajUJI 

100 IAajI^S! Ajb>Jl 

* 7^5 

•jbgj^Jb ^LJlj tASL^Jb ^L- JjVl -O^A" O' 4 jbgj>Jl Oy^ .5 
^ SjLp jj&j 4 ((subnet mask)) jl aSLjJI j 1_« 2j->-j ^jJb tASbwdJJ a_*jUI oLL>J( .6 

.(11111111) nbill A-^ail ^j;i \*Mm\ caSL^U oub ajU , IT , j «255» 

.V 



IP Address = 192.168.1.100 

111 

Subnet Mask = 255.255.255.0 


La-bAju-^Jl aSLcJI 192. 168. 1. 0 

ASd_iJ! jlT 'ij ajI j,LJ( JUJI ^ t V .^i>!l jL^Jb ^Ud' 100 jjJd ^JUb, 

^_j ft (IP Address) jl ^>dl ^)i^_xp c^LjL>- 3 <J|j! ^)L_$ t 255 .^w\_*J! ^_Ip ® 3 

« a*® J. , ^ r *t a Ms 4 J! a52wwvJ I 

:^j caJl^J! a52jJ! J>-b L^lwb^l j (private addresses) ^L>- ^jl^p iiLa .7 

A £ 

.10 Axii?- o|^ap c^( i i 
172.31.255.255j 172.16.0.0 



\ri 











. 192.168 Ljfc AjliJIj ^ o|>^ l£^ I I 

.l^!jj>*^ s y L*j a52juJI <_*iw\j Nj 4»^1j>JI ^jLxJI O 


9J*Uo ^ 


J^>-lj <^p\>- ^^jjUp J^*ol ^_j c 4)2 * *.*0 4_2^^ aS2-^ $.LxJ aS2-JuJI sIS^Ij^^j ^Jj^l^I 



£ * 


ji % 


olSCyJl ^ IaJj^j ^jt ^p\>- ^jjLp ^a yjbjJt 

10.234.23.56 jt 10.0.11.22 j\ 10.77.31.8 

172.16.10.111 J\ 192.168.166.20 J\ 192.168.1.1 



10 J?LdJ 

:yt, aSL^JI jl o~U p tit 

(255.255.255.0) .t 
(255.255.0.0) . v 
: aUU yjLUj UU^Jl aSUUI jlyP iJl>- 











172.20.23.126 -^ 192.168.88.9 170.10.11.100 4 


f.b±^b l_gAjb^_A ur-bj : (Public Addresses) A_*ld1 .8 

• a^l^w-vul jl ajlj—i tAA-u^—4 f U)l ^ >—■ >»aj 4_^L>Jl 

.4_^2^2^> a_^JIp ol5)_i ji ( Internet Service Provider) ISPc_i/Ai a_*.ji>- 

l ^^*-5*1*^ c3^i ^-lp 5j.aL5 l_£jb L«lxjl 

.(ISP) c— a_*Jl>- (routers) oL^-jUl J_i ^ 


.127 JjVl l*ssU- Lu jA\ jyUl 





bj-b 4^JJ! <Jb>-p! 


Internet Protocol Version 4 iJTCP/IPv4) Properties 


You can get IP settings assigned automatically if your network supports 
this capability. Otherwise, you need to ask your network administrator 
for the appropriate IP settings. 


@ Obtain an IP address automatically 
(#) Use the following IP address: 


Subnet mask: 

Default gateway: 

0 Obtain DNS server address automatically 
( 9 ) Use the following DNS server addresses: 
Preferred DNS server: 

Alternate DNS server: 

[T | Validate settings upon exit 




OK | | Cancel 


. (Windows) 

Change Adapter) aS4_aJ 1 oblJ_p] Jr s~~\ .2 
a5)L^JIj aSL_aJ1 jSy> (Settings 

.(Network and Sharing Center) 

: l. /j iWl .3 

£* LSCL-V jUa;Nl) wireless connection 

ji (a54^aJi 

' J LS4_*» jL*a;Nl) Local Area Network 

.(aSC-aJI 

& Lbf IPv4 Yb )J 1 A^C—* *1 A—aj'^Ol \ . A 11 1 A ^ ■»- tj 11 ^ t _ll ■ /•J * 

.(jjU>Jl JSLdJl ^ 



wa 








































. IPv4 bj»b ^)l dj+e>jli AjSjL~JI lZ->\j^>c Jl . 1 

(Use the following IP address) bjju <Jb>ol jb^s *5 ^>LJi Sjj^aJl bwJl a^-I^JI ^J\ J-b -2 

.(IP address) bK-U aLUJI obUJI <_jjUa.Jl olr-^' .3 

.“subnet mask” J iLLiJl obUJl 255.255.255.0 ^ <.£y>^ aSLUI J^-jj .4 

AjbjbJ 


j C:\Windows\system32\cmd.exe 


Windows IP Configuration 


Ethernet adapter Bluetooth Network Connection: 




□ I>§ |* S3 4' 


Media State . : Media disconnected 

Connection-specific DNS Suffix . : 

Wireless LBN adapter Wireless Network Connection: 


Connection-specific DNS Suffix 

IPu4 Address. 

Subnet Mask . 

Default Gateway . 


192.168.25.10 

255.255.255.0 


Ethernet adapter Local Brea Connection: 

Media State . : Media disconnected 

Connection-specific DNS Suffix . : hone 

Ethernet adapter UirtualBox Host-Only Network: 


OK ” .5 

jUo] .6 


^ ^ aSL-JuJ! ^Ljij <JLj>oI ^j_Jj A_JLJb>-- ASL—$.LxJ 

a_^|^j a_>-j^»JI —vwo s^Lp^ *,^^1] (router) a_>-j^»J! ^1—^ol c\—.I ^^ 

jl olSC_iJl ajN 4 (Gateway) jl “aSLjJI 

^ ■ -* Sl aS'L-—O vJl ^ >cJ L^J 1 Jj_Snj 


f 11 JsUJ ^ 



. aJ^wwo a^J^c^ aSs^^ (Packet Tracer) ^1! 





























4 a5wo SJLp 


: ljli. 


4_j^SC® (LAN) aSL—Jj 






4,L 4_*jli?j c_Pj_^L~ Sj_gj>“l 3 * 

_ ^L«J! j ^ }z2J l ^ c 4-, _ v^LxJ 


<x 




192.168.1.0 IL^J c*w?L- ^jLp 4p»-Lxj cr**-^ <*4Jj>tA aSL^JI 

(0) L^ju^i j ^Jgj ^_sJlj 4_*jl^j| 4 _j Ls^JJ La I c Nj ^Jj'Vl o*>LJI oLLJI ^Li l^h L^S"* 

.^^kJI jLg_>J! L5 -f^ 





AxjUsj a^gj>-t 3 J ^jjjliP 4 4SyJu)l A.J*}\Jl ^jjjUxJl i-b>o 

192.168.1.4 o ,192.168.1.3 -^- ,192.168.1.2-^,192.168.1.1 4 


t. & * 

.(switch) ^LlJI a^LxJ i5*>Lol aJz^\jj Sj^j>- s )I\ J ^yj Li^LJ! ^)l ^jL*JI fita ^ J^w\j 

J2_&i ^j_$2 c255 ^-s>- 0 wL>J! Lj152aI L^Lxj Lo^a icj 8 5 jI>- J5"* j^_SLj j_& LLj 

: LjSII jLj^^ 255j 0 ^)l c.. .>- Sj-j>-')I\ ajI>JI ^j 254 1 

(Network Id) aSL^JI o!>^ : 192.168.1.0 • 

a_.j>JI) aSL-^J' ^ A-iJsiJI 5j_gj»-S/l £_~<>^J ^UJI id-JJ |»JL^_J(Broadcast) : 192.168.1.255 

£ 

L5^1 













SvdJl *j> Sj^-^1 iJP 

^ ♦♦ 


f_ t. t 

Aj ^^ 1 3J_*J! 0^ t d*—. ((£))) d3^j^ll ^1 4_^-l^<»Jl d«.l—)t>cJl 3w\_ p ^IS"* 1^1 

L^Sd_d 


2-°2 = *J 


* 

(Sj^Nl <iL>Jl (_$1 ) c-j 8 = «(3» jli jjjLwJl JliuJl 




254 = 2 - 256 = 2 - 8 2 = i5 

(■ 

.aSs^uJ! ^1p l^)gjj Sj-g_>~ s yi ^w\-p ^A,<g$I ^ 


£ £ £, £ £ £. 
j! ^j_SvLoj 4_jI (^1 c254 ^ _s>- 1 Oj-^i ol ^j-Sdoj Sj— p-'Vl 4 _jIj>J! ^J! jl L<^ ^^udwwj 

j! *., - '■ ^^ jl a^n»w*»*2 1j c w*/»JI dw\__& ,^3 l_^3^U Ij 1 ^ 254 

3 j-_*JI IJ_& ^_Ip ^ *&>*j ^ 5 -^j lwL_gJ cwLj^Ij (switch) ^A-zJla 4 _ 2 p Jj ^>J 1 ^^-Sdoj <. a.L?^ *.*0 

^_Ip l ^q>*j £*jLlJI 42_jj j^-j dw^Lj d—^l ^3 ^Lxi^ j-^l ^Ijj>tdw4»! ^SL^j L* a 52-A> d^^UJI Sj-g-^-Vl 


d^-du 4»j2i2L>5-oJI (switches) ^_-j!jL<»JI d-^4 o^ 4 




IdL* 


I ^-)^\ ^3 j_gJi2J L*T ^^JlpI d.ljwL3 I.S SwLjw\-P -lg JjJ ^JJI ^t_X>L<»Jl 


:2 Jli. 


• Lo*S"* Lg-3 S^gj>- S yi ^jJ^j 3 4J^Ss^ OjLo-P 

£ 

.^)lx*jlt>j cdj^U- jL^>- 12 Jj^l JJjUaSI ^ 
.oU.lt 4J 5^>-l 8 ^hil jjlJflJl 

.^)Uxj 11^ d^ <i ^ 5 - /4 < — ■^-*»* , l^“ fij-^_>-l 3 dxJhil ^jljsJI 

.(Packet Tracer) ^t^JI ^Ijl>^Ij oj^>-^\ oJu^ iajy aJl^» a52j^ 








:JUly cjjIWI Uu* 5^-^l £• dl~dJ aJIS" Aid* ajjJ (switch) d-bd> jjU? JS" ^ .1 


.JiSlI ^ Jud« 16 (switch) £-bd> ^dJlj jl^>- 14 :1J* O 

.Jud> 16 a] (switch) ^-Ld* pJu jl^>- 12 :2A> O 

.Aid* 8 a] o^-!j (switch) ^-Ld* l5 a5nj ^bJlj Sj^4 7 :3A> O 


Oj-Ssj j! dj*>dil 2 ?-j£_j!^ (switch) ^dd* ^Jl ^d^>j .2 

J^2ijj ( djbJ! ^ cuj d*J>l) dJ^I ^ 1000 a_Ap djdJI cwliLj* 8 j! 4 aJ 

4_jA 3I J^ir djd^^l^oJI 5j—^SsJI aj A_jj13I i**^ -j d^p 10 ap^_^wJI 

dJlp AP^wwO 


dlj Lo^jwj J^2 j wL^>-Ij J^jIS"" j-iS^I jLgj>Jlj ^Lxi^JI j! qj-Ssj ^1 ^ .3 



^oLy^j d_^J ^bjJ ddSAjj c (Loop) a_Ap jAJ< 2 j d» j-&j a52^JI J^-b ^j_j>J! jl;j3 ^1 <S^}^ ddb jl 

Aj 4_jw«J Qj^& kX-AJ do^a C T* d>cJJ do^JLJ A_J^-AA<3l <2*> d^^A*^oJ I A_^S" ^J^j2j ^-Jdllj^ <Z-A d dJ! ^j~^~ 



.jl^p 33 ^d>j ^bJbj jLp- 33 =jjdJ! Jddl ^ aS2jJI l5 Jlp Lfd^j c^jAAdl 
w\^cJL*^< 3 I ^^dxil 192.168.1 .0 ^ ^ a ^ d» a 11 A_A^t-qJI A^^_.JuJl ^)i^_XP ^)l La^? j3 b! 

192.168.1.1 - 192.168.133 :j * 


dd^*- J^d daJJb* oljj^i ^3 ^j_Sd»^ ddb j! (switch) ^bdAJ ^I^_ap s-ddd LJd- p_L ^ ajI J 

p 


I ,l_. .1 L-L.NIl A I i ** A A 1 ^ A l A A /A ** i 1 








3 ^LbJI 


3 ^Uall 



PC-PT ~PC-PT 

PC3_Floor2 pc-PT PC6_Floor2 
PC5_Floor2 


PC5_Floorl PC6. 


F'oorlc! 


PC-PT 

_, , p C-PT PC9_Floorl 

PC-PT PC8_Floorl 


I A^\_NkWV’ ^ - -Q- + } /9 1 


JoULJ! JLojIj JUa>! ^ Jfibtsl! 

f- e- g. 

LjijJLP (2 )Lj (Jj—<2->c-*J ^)! ^ xv.xv. 11 ^_Lp L-x—C ! Jl—^lj 

£ £ £ 

. Jwu^L^o^ y (jl ^7 oj_g_>- S il OwLfc ^|j caSs^-JuJI 

.(jjw\jjj) Jy-dl * cmd 

. lpconfig 

.>Tjl^r ^ JL^II ^ :ping 



12 J*ldJ 




( IP Address ^USdJ JjIiJI ^1 ipconfig jL^_>cJ! ^)1^p . 1 


Connection-specific DNS Suffix . : hone 

IPu4 Address.: 192.168.1.9 

Subnet Mask . : 255.255.255.0 

Default Gateway . : 192.168.1.1 


jLg_>JI JL ^J s )l\ ^j-a 














C: SUsersSuserl >ping 192-168-1-6 


J 5 dJl 


Pinging 192.168.1.6 uith 32 bytes of data: 

Reply from 192.168.1.6= bytes =32 time =7ms TTL=128 
Reply fron 192.168.1.6= bytes =32 time =9ms TTL=128 
Reply fron 192.168.1.6= bytes =32 time =10ms TTL=128 
Reply fron 192.168.1.6= bytes =32 time =10ms TTL=128 

Ping statistics for 192.168.1.6= L 

Packets = Gent = 4, Received —4, Lost = 0 C0X loss), 
Approximate round trip times in milli—seconds = 

Minimum = 7ms, Maximum = 10ms, Average = 9ms 


4jli jJ^s-do sj_& o —lili c ( J—oLiLj 4 jJ ping 

(32 Bytes) aL^JI ob>Ul J. Jl ~ j ^ J <22. (. I ^ ^P 

. (£j>-\ OUjJbc4J SjZa}\j 

J^SCdo ^_d!j (Sent) LgJL^jl 4—JLy^-l ijXJJS' dJ! 

Uufc Lr <^-oj j-j j_p dUiS} c(Lost) c^pLd t (Received) 

.LUj LUd J\ c (round-trip time =RTT) 

dr 4 LgJL^jj (ping) j- 4 ^ j- 4 dwL& 

jJjjj AS^-dJ! ^Uk>-I (Internet Control Message Protocol) ICMP £j_J! 

. A5s^_dJl 4 L>»IS*" 


£ £, £ £ 

lt* dHjWd' 0^ j' O 1 ^' ^ jl ^Uki] s~-~o dHjWd' cr* ^»wLp JC>- ^3 

. ^ ij l —o d"* I 1-3 


C = SUsersSuserl>ping 192.168.1.60 

Pinging 192.168.1.60 uith 32 byte|^ of data = 

Reply from 192.168.1.9= Destination host unreachable. 
Reply from 192.168.1.9= Destination host unreachable. 
Reply from 192.168.1.9= Destination host unreachable. 
Reply from 192.168.1.9= Destination host unreachable. 


(.aS s^—dJl ^^Jlp j_*p o|j) ^192.168.1.60 ^l *,<g>*)!I ^2_>&3 (JjLj>o 

aJL_*j jL^>JI dLSii j_SCo N dl (Destination host unreachable) 
















(DHCP) jabJJ ^UUsM g&sM £L>> 


Internet Protocol Version 4 (TCP/IPv4) Properties 


LU 


General Alternate Configuration 


You can get IP settings assigned automatically if your network supports 
this capability. Otherwise, you need to ask your network administrator 
for the appropriate IP settings. 


@ Obtain an IP address automatically 
0 Use the following IP address: 

IP address: 

Subnet mask: 

Default gateway: 

Obtain DNS server address automatically 
0 Use the following DNS server addresses: 

Preferred DNS server: 

Alternate DNS server: 


I I Validate settings upon exit 





^ oblJLP^I Jlifbj aJUJI dJu* 

“Obtain an IP address automatically” 

djj - ^Jl t I US' 

t- 

5 jA bw\up b>bLb 

I d ^ 1 | w\j^ ^ 4j w\j ^ ^ 

Lc^aIJ ji 

(DPICP) 




( 13 JsUJ ^ 

.(DHCP) LJUiy bjw\j ^jL*JI £>jjd olSCjJI slS^L*^ ^aL ijj 




IJlLoUl ol£_£JI 

♦♦ ♦ 

^ ^ ^ <■ l 1 w\—*J 

J^JLi ^Jlp Sj^LJ 5j oULwwva c (WLANs) olSb—dJ! ^j_^a LgJlSCjd 

4 I w\J I l 4 J ^ I i *J Li (4 »i LJ I ^ c ** - * Lx***aJ! 1—a) L) l»u 4 

L*Iji* (Outdoor Access Points) L^-jU- J?L&j bUL* bUiS} (Indoor Access Points) 

4_v^jLLaj AJjLL ^?!^ 4 Lo^JwA JbsJj (.Ljliil L^P 1 c_UjLfiJ La JbL) o!jUU»jlb" OwLP ^_X>- 

. Lv^LJ! 










































oUL^ Jjaia ^1 (WWAN) iJU* t U^Jl i^JLoUl ol5^Jl ^1 iiUJ 

iJGy&j t (4G t3G t 2.5G t2G tlG) J_t» olSC-G GG" tol^^jLSOl o^gup ^Jl J_^j 



5 —\^ 0 lv>sj . 4 JL^vJ! 0^-S "^ y“* GG"" 4—S^_SsJl ^—3 4-*_***Gw ^ ^ • i ^_xjl 4 ^C-l •■ /jII ^G^^l 

4_Ju^ GUIS} t Jlia-^Vlj JG-j^J G.-b^_~Jl (Antennas) olG^i' ->-Lpj Lgjba/ olilG JjL-jJI 

js! (data rate) G^JI oG^UJl <. (modulation) o J Gi') l l J_^j 


4_S2G“>UI o'yG2j“>U ^jpG-S y>j 


4 jjJG o^fGG 




£ £ ^ 

c^U- (Antennas) oLJly* jl J*L2 s)I aJ^-v- l5 5nJl^ % >UI JL^jNI wL*j 

v4» Iw\_^Jj c a1—^_Ip ^^0^^I Goj 4 _jg«I iJ^jb ^lwL?*c2L-v4»l )j ^ ^ ^IS”* 

L>jL>o SjJ^uJl^ Aia^-vwJ! Jj_^jJl J^LaJ olyL-jJl^ AjL^>JI JSj_L? ftl 


?l^ 2 xj ^)i A t ^sCL^*>yi Sj^-'vi 

















(AP) JjV’J Ajaij 


♦♦ ,> ♦♦ ♦ ♦ ♦♦ 

aJ^>-I.s a JaS; a-SCL^'^UI ASd-iuJI J-oJ'j 

c(AP) jL^-Vl LgJ j_^. ^sJlj 4 (Indoor Access Point) 

e- 

£_^» J2_ij l5 -^ J—c£j-plj <e*-j jLp- l5 -^j 

c(WLAN) a^SnE^E! 4_*E^ aSE-E ^_j^SEJ 1 

: Jel* 4Ej^ r *^JI 4_*^Jl*JI ^SsJw^^AJI j—EjE 


IEEE 802.11 ac IEEE 802.11 be IEEE 802.11 gc IEEE 802.11 n 

a^^_^ wJl 4 *jE? J^ ^jl ^j>JI ^_Lp 4_^^Pw\^<>JI ceEjjE 1 ajES"* ^^ EE>-!^ 

lEj^l AjEygJlj 


.IEEE 802.11 a/n j! IEEE 802.11 b/g/n 




* 


X 


14 i*ldJ ^ 

. c^^a>>L>xJ! jl (^^ExJl ^1 p E^PwLqJ! Aja^E>»^J! ^jEEI 


•(g)j (b) ^jWJ' ^ c^ b 



4J*>E- (^JJ!j c(IP Address) aSE»eJ! ^ a\s\a ^1^-ap ^Jj ^SsEvo^\JI Jj^?jJI aJ^JLj ^E^>o 
dESiS" j-SEjj t(SSID) ^JEl^JL lJj j _*EIj j-jJu *>E^ e(Administrator) aSE-EI Jjj_^> ^ 
^J^jI ej> a,^aEI aE^j^JJ ^j_lj ^Elj e (Security) E>Ej>J! w\_jw\j>o^ e (Password) jjj-^ 4 4_E5^ 

i ^_1 j E® ajEj>J! 


.ESEe-^I aSEeJJ Jj-s^JI l5 ^jj (Wi-Fi Protected Access) WPA .1 

e- 

EE->- oEj caajEJI a?A-wwjJI ^1p cWPA2 .2 

oE»jLcJ! ^Jw4 J^E eA-Ej a ]aA»j jL^jEI ^j-jj 4Ew*»jEI oL*jl*E! eEwE" p_L 

.(Encryption) ^e_eE! 4_E^-p e cEIj a*S\Ea»*)EI aSEeJI aE^jEI 









j! j! c oLodS’" L^L^- L*jE ^_>o 4_^_g_*Jl oL«jLc<JI ^yj> 

• 1 ^-2 1 i **■ ^ I 1 - ^ ^ ^ ‘^ r x~*Sj A - , ^ r -■ 

: oliLJI j t uLdo] A.j'VI oL^jjl^>Jl Jj-s^J! aJ^JLs Jj>j 

jJlJu }I jL^» “ u _jjJ ^Ij (Advanced Encryption Standard) oLJSbU jLv^>-I AES .1 

. “^wLJLuJ! 

^!j (Temporal Key Integrity Protocol) oUiSOJ jU^>-! TKIP .2 

i 

^_Lp 4.JL/3 <y^>cJI A_Ss3 !wL_>- l. I d»*EoJ2\JI j *JL^mZ ill d-^Ly^JjIAJ 

^j_JL> IJiL^wO Lwo^ixj L>s^\jjJ (jJ_L>J ^JUI Jl (J^L>- 

. A_^_gj2^4 J-^P 4_**wy£? I dsjdi^xJ I d> Eo-lSsJ 1^ A,rgJ I 


^ CTlText Encryption 6.0.1 




Password 1 
Password 2 


Password 3 
Password 4 




Erase Password 




Erase All 


Info 


Normal Text Length: 34 


, d .’l£!ji j J jj j j p£-T pjLJI 


(?) Encrypt 


ft 


Copy 


Encrypted Text Length: 1C® (Encryption Time: 5S3J032 mBseconds) 


KI7tH9tz5 GCggLSIFErSh D/YXV/tyN B QZC RJZ2ei9q MIm4ZB MLSxHfLG N c L D u a S i Lzl K64 i vO M CI3S0 e G J c2ToZdO u d6xS n b E u3 PyrtyufO = 


6 


Decrypt 


I?] Copy 


ft 


Paste 


& E 


f 15 J*UJ ^ 

dEo (CTI text Encryption) ^JUJI ^U^J! ^b^J! Jl>- 


a_p^> 5 ^ ^4 aJjSs^ c (key) y*j ^idudl c3j-^ 

q-a Oj-^ ^JUbj cc£j-$I <iud! (jlS" ^L_x>L<JI d>b_sl>- ^wL_p ^lj LJ6j <.(*)Ljla d*-j 128) (.aI obiS! d>b_>b>J! 

>( j/g ^iiA oyLdJI cibi 

! dSlL^^Ai! ASbdJ! d>ta!<A p! ^Jj a^JlS* ! ^J^SduJI 



ua: 


























































: c^Jl tiUajj jL>t« .1 

c(IEEE 802.11 (g/n)) 

.(20/40 MHz) 40 J\ 20 tj4 fc, : jUSVt SUaJ JUaJi 


0 Enable Wireless 
] Enable better WiFi coverage 


302.11 Mode: 

302.11 g/n 

T 

Channel Width Mode: 

20/40 MHz (dynamic] 

T 

Channel (ETSI): 

Automatic 

▼ 5 

- 2.432GHz 


LdSdJ SjjU>Jl j^Jcj dUij cSSC_iJl jLitMl (WLAN) SSC_iJl jr vj<; .2 

.“LSL**>UI oL*jl>JI jl_^-” t(Service Set Identifier) oUKJJ l^Ua^-l j_«j t(SSID) 


Secured Home Network 


Network Name (SSID)i 


;LSd_^sUI J_vasj (Security) LjU^JI t (Password) jjj-JI i-JlT juj^ .3 

. j*Ji wjJI .X_) 

WPA2 : (ius^jJl) ajLoJI 
AES : r .AAcdt 


Security 


WPA2 


Wireless Password: 
Encryption Algorithm: 



AES 

T 













































/ 
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1 


I A^Ss. aJ^-Aj Aj>t^J wLsjd! J-ftLi) 

• •' ^f£jj^\ 4»*^ I ^ ^ * x/ ^ 4jSL)^J^ •^JtaLjSJt ^V** I 

:-Wyt 


https: //www. youtube. com/watch?v=xOo4oSF iUjk 


e. 


e- 

. ^\JI I ^zS$\ .2 



A^^J_-v*>^Jl A^^—wl4J o^l ^!tA^*cA_w4 ^ > *.,* - c ^ -J^ 1 I Eo^S”* LgjblJlPl Jj) I A_]^j2j .4 

L)^wb>ti L4 c(WPA2-PSK) a_jL»^>JI aJL^1?j t(1234567890) jjj_EI 4_^iSj c(WEANl) 


^ API 


.(AES) 4^jjl^>J! 
I ° I ^ ■ 


Physical Config 


GLOBAL 

A 

Settings 


INTERFACE J 


Port 0 


Port 1 





Port Status 
SSID 
Channel 
Authentication 


Port 1 


EZ] On 


WLAIMl 


Disabled © WEP WEP Key 


© WPA-PSK ® WPA2-PSK PSK Pass Phrase 1234567890 
Encryption Type 


AES 



\0 






































































. ; | S —01 £ ^\J 1 4i^\awvJ \ ^ . ** 1 *5 

SSID: WLAN1 


AjijJ^jlj 4jU*J>rJi .i.^- .6 

WPA2-PSK : aJj^I 
1234567890 : j^Jl UT 

. ^ jLwwjil l ^ t 7 

Encryption: AES 

dj>- -8 

j 2 i ^jL>- ^]1 .9 



Access Po i nt- PT 
AP 1 


& 

Laptop-PT 
Laptop 1 



Laptop-PT 
Laptop 2 


a_>L^J! l3j-“ ^ ^ jjj <»Jl _ *^>\ _ a ^Jj <pj>\ 4 )g a) ■ b ij ^_Jp ^J <»pI 


.10 


.(Laptop 1) J/^l Jj_o^JI oblJi_pl 


Cr -«i ls -1 


^1 JSLdJt . Ji i_^JI J 


Wirelessu 


Port Status 
Bandwidth 
MAC Address 
SSID 

Authentication 
0 Disabled 
© WPA-PSK 

© WPA 

Encryption Type 
IP Configuration 
© DHCP 
© Static 
IP Address 
Subnet Mask 


© WEP 
© WPA2-PSK 


154 Mbps 


03 On 


0040.0B9C.97E1 


WEP Key 
PSK Pass Phrase 
User ID 
Password 


1234567890 


AES 


192.168.1.100 


255.255.255.0 


. (J L ^ ^>”1 Cj* l^- Lulj^JLA Ij I^JP J^pi . 1 1 

^_SCojl> l5"^ ^1j_jp L^2j1^ a _IS*" ^-s^j <^—> 0 .12 

.5*452-jJl 



^o^ 





















La pto p - PT La pto p - PT 

Laptop 1 Laptop 2 


v - l i » T | l i VI ^ >. J r | -n g aL-.oi aU .li |gj a I ..i \J . ■ Hi i~l l i~l 


17 JsUJ 






yg*)l P ^j.yg >C-X) JIxaJ! A^^wLjl Axjll?J L>- jL^^- ! 



/ 

18 J*UJ 


i 


I 4-J^ 1 dA \ L—^Ij wLflJ^ C w ^ 4 i aJ^jSjJ 3^Ip! P ^Jwa«PI 


otalJp^ll aJlp (reset) Jj^Jl ^2-33 ^ c^ol .1 

44 * - -,/g ^ J| aSj wwJl ^ 1 1<3 • a 11 ^ *>s)l ^_Jp (Jj (Jj * 1 ^A ]^j2j Jj 5 v4 j Jgj I .2 

.jjij <»Jl ^ hJ^jwaJI _x*J! l 5~^ (* ^ c (Jj a )gi3 ) Sjta!j A_j>t^J| a_^_>-!^ ^_!Si (Jj__>-w\J! 

.a^osJ AS2-jJl ^\Ss> c AS2-jJl (jl*iL> Aj^iijj jLg_>- 0^ *3 


cJj-v^Jl A l? ax) l ^-y?\jZ}> % )l\ IP Jj-s^jJI A )g 4* ^Jl (Jj-^“ 


Jti) oj^I 




. A*A wL^xJwwwaJ I 


.4 









A^^wJ*» ^_Lp CI^«—I J ^ i A_J^j2j ^Jj^v*’ I A_Jl frJlP ■>&JI 31 C A_*JLy2^oJ 1 aSj—< ilJ ^j-jJ I 

.c^f' 

. djl^l<Ap , '^/l ^j! lyi^^ I A^odSjJ ^w\^x^Lwww<iJl .5 

oblAp^lj a^UJI a^oL^I ^1 L-^il .6 
.(Encryption ^Password cSecurity cSSID) :^L-^JI dESLdJ jJSlI ^1 J>ol .7 
\$,y>- ^^yg^tj Jj-s^J! a )ga;) ^ >a)g;>oJI ^)i^_ixjl c(LAN Network) A_*jj>t^J! aSL-JuJ! *L>sjLy£? ^Jl c—*-&.S! .8 

.^_p EiE^c^* ElyiP L^jjJ ^IS** bl cA_jJ->tx>Jl 

aJ^j2aJ Jw^-JUxjl wU>l c oUjLcJl . )&A>-\ .9 

i^j-^ JLSTj ^r—> C dwL_jw\^cJl £j <*—" Cj~^ EaS "*^ 1—ajL& jl ^ . 10 

.(Connected) «J_^«» 4_JS0l jj-^> d*>l>- L$J1 <Jj_^-jJ1 ^Ss- sUjSi 



?dU-l a) jS- (J*>C- (Jj^SjJl <daAj A.l)0 L^dJl U JI2 

^)l_j ^ jw)l 1^>~1 l ^ q a ^ l ^_S0 I .,f^^Jl _L?\ iC ^ . OtaA^taVP - e^lS)—v« 4 _j1 ^ 

I t " jl . 1 W" A ll^ l_^, ^vjlj ‘ " A ^ A ll ^ t _g 4 jLwvJU l ^ *4 A t^jj) _i?l_2L) c 4—^V02j f ^ d.J 

.(SSID) 45 L 2 JI ^1 o 
.(Security) ajL^JI O 

.(Encryption) O 

. (Password) ^ US' O 











$£b 

• 24jport/ lGbps/ in^nd^cd ^ia* 1I ci-v^il c^' &S) 


4_J^J1 4SC_cJl Sjb] LS ip SjJ_«JI oli tl^jULv-j (smart switches) lSM\ ^_jLlJI oLjUo! js b (| f 3^J) 

.L^j 

. iJbj-jiJt JyJl jSbl 

4^^,wJ 1 o—4_o^~^a babbl ^a^bLuj i ^-. j—-' b 1 0^at5 ^ — i ^- > t , -*-*_~ vj 1 t jx*pL?xb^ ; • j*p^\**—•**> , *p. o 

.OL.% iUiS^Jtj 

?(Ethemet) c~i /ji\ ^UJI ^yiaJl jLtJl u #^) 

:l$j ap^JIj JjIS^J! ^ ^fo £• caJSII a^LJI aJl>^J! aSLjJI ^3! (| ^8^) 

Jp O 

4-^jwL® (3 

dl^ o 
- o 





4^aL>- O 

. dd-L** 4 i_x-4-wwJl ^]l Jj-s^jJ! 

.4jiiSsJlj oi^Jl ci~w>- (j/ 4 *LL>c-<Jl aSLjuJI Jj>-ta ^jLxJI £jjj^ <3j^\ 












dJ&t 


3j,. aJI 4-JUJI otfLdJI 

♦♦ ♦ ♦♦ ♦ 

Wide Area Network 



a^S^L^N 3j_g_>-l 1 ^ ^ ^ cL^^v^j j a^SCLv* a_Jj>c^ aSL-^ $.Ljj a_juL 5" cu-^p 

Network) aSs^sJ! ^J^jl ^Jl ca^S^L^N (Jj_^?j a^_S^ jJ! <^j3-jLg-SI Sj_^j>-I jl 

& £ * 

IP) a pig;* ^_jjjj a—jjLSj cA-Jj-^l lJLJ^I j! A^xl^jJI ciJJj Jdi* c (Switches 

LjiLvSjjj 4 j—:>4 i (_^1 jl oLxjljaJtj Sj—fr>-')l\ Ip aSL dJI (AddfCSSCS 

Cd^LoS. JUX^wwoJij d^ l—L>tJ d^lSj—dJlj d-> 1 ^vwcJ^wU 3j_d5^ A—Jj^jd^ *■ ** J ^ A ^ A .* ^l—*.£.) 1 Lj! ^ 

^_Lp a_$j^oJI d^l—^_L p a_pL]^>U o 1_fl-L 4 c a_jJj>c^<»J! dJl jj oLlLJ! ASjLdu^ 

^c_a*wo c (Servers) A_$Ld^ d^ 4 a_*jL$^>-^ J^o-p c ^ ^a* a^^wJuJ! 

e- 

ap^ A*»/j d^Ljl^Jl dwL_^ ^ L> p I d«i—IwiSjj c a A*»/wvoj*<»J 1 d^(Bctekirp) 

g. (■ g. 

.(Restore) ^_Pw\j a_5j^L? dJ_Sij caS'L-JuJ! j! 5j—^->-^1 ^_Lp d^^S\_du^ ^1 ojw\_^- 














j£y oL^jJl JjUnj^! A^ilS^ aJI>-IjJI aJj>^<JI aSCjuJI J*& 

^Sflj olS^dJI 

O^wLjC^ cLg-LJ Lo~^ 

c I to\_^J! Ljix_-w*>I ^ **) Cj~~* 

^_jj C^—~<>Jlp \ gjL«Jj>- 

oljj^ ^JJlj jl cc3^Lxijlj ji-wJI IJj jx>-j 

^j-J* O^J—S^U L-x—ii? jl c 4 _v2-v2^>t^ 4_~Jjw\J 

.dx—JJ I_gJUsj!J ^ 

. ^Lvij^oJI jl A»w^taX^Jl 4^N^-d«Jl ^ItA^xJLv^Ij IjLL 4 aS^L»C*<s*£ 


:J^J1 


. A^jJiJl a^V>\a ^jjLp ^>j *A5^1 j .1 

.Qiy^l I £« A^fjUu^ -Sl^Jl c-i-UJ! ^1 l.^31 .2 


i, PerfLogs 

7/14/2009 6:20 AM 

File folder 

| Program Files 

4/9/2017 7:05 PM 

File folder 

> Program Files (x86) 

4/12/2017 6:58 PM 

File folder 

i: swsetup 

2/22/2017 10:14 PM 

File folder 

it, Users 

2/21/2017 4:55 PM 

File folder 

V Windows 

4/1/2017 3:17 PM 

File folder 


4/15/2017 6:52 PM 

File folder 




: JliU 












































l5 _Jip jJ\j .c^ 


t- 

L5” ojIjlp] j-p .3 

.(Properties) « L y 2 jU^-» c^Yl s/uil jj ^ Jai*d( .1 

.(Share) J “4>U” Ja^l ^ t (Sharing) 

£ £ 

.(Add) j\ «4iU>l» y^-l ^ ((Everyone) j\ «^>JlJ» 

(Read/Write) ikS'+sdy jl (Read) Jaii s*l^ oL^SUaJl j&-\ .i 

£ £ — £ 

wL$ 4^3 i ^ l—^ lx) I (w^J) dj— & ^ I 1 I 

J*r' cr 4 


.-ft 


Jg File Sharing 


Your folder is shared. 

You can ie-mail someone links to these shared items, or copy and paste the links into another program. 


Individual Items 

\\G62-lpVifcx 


Show me all the network shares on this computer. 




Done 



(AJuliJt sJLiUl Js\ jYl 

OwoJ C—fi-LoJl *— 

A—JlS' j gJaj ciJJwiSj cA^SjL-Ju^ 

aSL— jJl ^-J—A 4__Jl 

j)g **JI 4 _jLS" J*>L^- 
Network) aSL-jJ! jL^ 

^ (Path 

. ciLjjJ Jyji—dwJl )g;j 


£ 

i^^L^c^J! L*T diJl ^_Lp (_^5_LJ! 

^ 2 — ^ (Network Path) ^ L*S" ^i_LJl ^! 

_LJ I 4 I ^_Lp j flJ c aSj L-wU^<J I <—j LJ 1 j ^ c^ 

^\jys>^A iJPj-Z' *—sjj c4SL-iJI ^JLp ^J! 

-4 .11 il ^A __)ji ( ^ w\_j 1 ^'^ T ~ .^.11 


fc) See more results 


| \\G62-lp\jtflAk 


x I Shutdown ► 


► S? 



\ov; 






















/ 

1 


1 


Advanced :^Jj>cdw4>l) 3^,1^_ SJ'Vl ^±—**3 <.a_~*j2j d-jy k a $ J-j>-Ij ASjLidJl 4 _jISC»I ^ j ^>- 

. (Sharing 


i*^dxxjl **■—A L 4 ! J^LJ (<dd d^i) «^P t^jlwLoJl ^)$L*X> j! A^jIS^I »H 


Ojij^ Si J1 c (d^ 3^x>^i) A_^«wL>- *)1 1 ii?xXj dwUwlP d^ 1 (Jl_^p| wL^-jj 

£ *■ £ 
a_^Jj>- wL^I <^jJ (ydj c ca ljj_L<JIj £t_&lx<J! ^^-p jLl?-^! |*_fcl a_*jIx*j ^-JjcJIj y^JI 

:J^L^- di-U^j j! j-Sy c(cyyNl) 

.(PSTN) sL^JI Uu-yi aSL^ .1 

(Jlj s^j a_J^j2jJ d* jliJI (d- j^j^I) ^1 d^ ajL& ^_Lp ^J ajdoJ! <d a—p<Jj ^_xl! <, h. >L^JI AS2-d .2 

.dl~y» J^-ta 

(.(Outdoor Access Points) y>-jU- i^JLiftf Jj-v^j J?Laj i-^U- olS^x, .3 

• A-X^/ 4 AjjJ^X 4 ^ ^ A^^L.www 4 l **^-21 

Lj| sj_>- ^lwbAd^lj(ISP) (cuJjXi'^l) A-^wb^- 4 L>y~l ^j-JL> 

(dJ/j^l) d^ijl_^>1 ^JdJ L^ 4 AS2_d J^j) )g>- 

dA^ $)Ldl t,_ - lk-X) lw\_Aj - jt ^21^ j-jLj]! 4 

^IwbAdv-lj ^JUJI o!3 (c-J/j^I) Sjldl j_p ^ i>dJl 

JSLxJI ^ L*S" c (Filter) jl «^_iyj|» L5r <^-j ^ki 

(O _ )jZJ^)! I) ^j^o^P jL^y lw\_^- A_J^JA * k 011 .^jl__>t^Jl 

.^jiojdJ jl ^Ik-Ajl A^-jjj d-i^Sl ^ yylxJl oLJlSkJlj 

A_^-^oJl ^ ■>■ (,___ aSjJ A_<i^k ^^)Ss _dJ I 

(^i-jLgJl aSw^ (d—jA V ') ^ 4w ^" ^5“^ (Jj-d^dJ 







•lH’j 


ADSL) -=t~j-^j <_i_7LgJ^ Jl_ v2j! la. ~ > - v ^ 

4 (Filter) SjLdl «_3y ^Jl 4_^jij c_«jJl (Router 
• ( _J-V : ’j^l i_i-?l-^3l la •»- ^jJl Sj-^L* J_^a; jl 


Joa; 
















o 


oijlgJt aS kb y>ji c( PSTN ) A-OSdl 


lT~ O* ^ 




— f. 

ijNl l ^y> (^Soj (cAJjAiNl) A>-j^» ( jSkJl jbgjyJl 

.(Indoor AP) J>S^i iki . 1 

JlJL* 4 4 J (switch) _k_~o ASL_b .2 

£ 

.j-A-s^Vl Oj-UIj ^r-^J 

#■ 

jU*r>d ^j_yg**JI ^.3 

-Lo2J0« ^^—4 (cU— 

c^—p- c (ADSL) 

.J A*/g$ (,_A_)L& 


I 2 iUJ | 

.AibjSk ^1 juj ^y~* ypry jb^>- j-* 2 ^ -1 

1 jljJL>- (IP Address) LAh^ Gly^ J_ 3 -k« CA_I>t^J ( J_Jyl 4_J A_^b»eJt Ob>j_y^jl A_£?-Ij ^Jl ( J_>-.sl .2 

.^-jUJl j»JUU (Gateway) aSC_aJI a_^ <ul>c>-lj tdhSk. -do ^y?LJ>Jl ^j-JjLxJl JSLj^j (J-** 4_^-j-<JJ 




£ *" 

dJJij c(c—j_yj*j/t) ^Jt (Jj-^jJI J_yl A_A>e^JI Ah^k-'-'’ (_j-* k^i 2 ^ |j_a ^a>ts_A .3 

.(Gateway) ajU- jU^' Aju_i jG-k J*>G- tl y 


f 3 J?Uo ^ 

L^u> (iyjJl (Router) a^JIj (Switch) AikbJl ^-kb. J>\ ^Jyc\i jN I ^A>JI jjJuiJl Aalb 

.Ia?- Ja— w«j J.|(gg 4 J^cto Hubj 4 jj^ljJI 0^ <3j® 

:-Mj« 


ittps: //www .youtube. com/watch?v=v3FrVTOknUc 














(Internet Access) cJpVl oLx& 


jLvas>-l j_»j t(Modem) (1990) ^L«JI ^ (c—; pi\) ^1-b^_v4 U_> 

olS' ijljJt ,4_^i3 oJjl 1 cjJlJI jLpJl <_$1 ((Modulator/ Demodulator) 

(90%) <_$jJ (c^Jjij^l) ap^ Js-^jz* -^~J\ a_A« LJb- L»1 (4 _jU)I c—> j_LS” 64 ap^JI j*_pJj jL^>Jl l-L* 

i_$l U-ll oLua dLLj t (12Mbps) 4 _jIx!I ^3 c_12 (_ 3 jUL La 

£ p ^ 

Ijl?- i-Jlp oIp^- (4-jpL^I jt (_iLJVl ((ADSL) J_ta ((Broadband) 

.i*3ls)1 (^U*a 20 SUa oLUl 

. ^SLbaNj ( ; CX^y (c^jj^j^O) ibbJl _a (U •_ 11 


r^j 


^jaJI JlJadl Olil 

M 

^_Ip a_a3*; : (dialup) jL^aj'Vl .1 


Ij f 

I d bJ^ C Qj-JS.I.'x)I ^ *>- j -aP* LgJEvjI C ^I JA-Jj Lod ^3I I cHJI j!_Jo^1 

.c-Jjsrtl jL^ttl ^LjI oLJIS 2JI jl toLiUl jLvajI JL^ ^ Oj-dJ' Ja3- 

( j_a ,>.lsI ^js>j (Oj ..fgilj oLiLJl Jjl) : 4) 4_L«l^x«Jl d^L^ot^bU 4_y«Ji I 4^*_£Jt .2 



aU ^J] (ISDN) 4_aJL* j^aJLjj ((DSL) 

SaU>-lj J5” L*_va (Ol_ajl*^Jl ( J_Jjd (J1 _v2jI ^•u ^1 p c^oj :(BRI ISDN) j! SJs^mJI a^oAM O 


oL«jJjc<JI ^jLi ^|jj>t^>»l cjL^j'yi 4 _Jw<k^j oLji wL^-jj ciJJwiSj c4_jliJl c^jl^ 64 

.Oj-v^JJ (c^JjXj^AJ) SwL^Ij ^Ijj>t^w4»l jl oLjLj 

C^La^Jj^l A_j^Lo^P C l-j l-^-U $Lj3 30 Oj^j :(PRI ISDN) A_aj^( o 

SwL^nduJl oLY^Jl L^JjLojj c(E 1) Ja Ejjjl c4_jliJl 2 Ljyij 

p 

. 1.5Mbps ^Jl J> ^7 A_JL»d>-l apj-wwoj c oLxi 24 ^4 p ^_Jlj c(Tl) a^Ssj^^I 


J^i ^ (c^j/jVI) ^Jip Us^jjJI Ai^l c(Leased Lines) .3 

J(S2-jJI .(ISP) 4_^wV>JI j-^E<JI J^v^l^JJ jUc^-l dtJJij coL^voj^Jlj olS^-dJI 

• ( t * J *■‘ I) ^ I I Aj I ’^ r a a l | A/J ^j| ^a ^ ^ j a 1 ^2-JjJ 4 ^ APj_»a>» l ^ ( l~^^ j a a 1 ^ ^_J l 









c (64kbps) $Ljl£ Jff c (Jl > 1 $1—96 ^_Ip LSy-^^-t (T2) • ^ ^ 0^ ci^-^Ap !3! *^Jl»%4 

^\_^a aS^—**> ^ *»r ll |,J^_& 


=tH' 


aLaJI x ol^iJI iJtP = AP^JI 


ijliJI 


^ 6144 = (64kbps) X 96 


4 * 


^0 


.ijlsll 6.144 



0>j ‘(E3)j (T3) 




. dLjU^=-*>l« 


(Digital Subscriber Line) J\ Jasxll .4 


a_jLjLglt Jz->- 4—j^iJt «J_4> 1 tjJ_>-jJJ t(DSL) Ijl ^xi~\ 4—j^iJt sj—& 




¥ 



4_*_ajL^J! c^LoJlSCoJ! $,\j->-\ ^Jlxjljj c (Filter) ^-Jl a_jLs^I 

I 2 . ^_Jp (DSL^4 »_Jj2j ^ i^-J 1 *) ^_ij 











* £ 

^ oLO Jjjjj v-—Jlj c«jL^» ^p» Lr ^j t (Asymmetric) L^b : ADSL O 

.I Cj~^ j! Owc>- c (d-—^*J^J) I &S'j-*j^ ^ ( l~^ — sjLi^ I) 

.(c-J/^V') (Jl I o - 4 ckr^') oIp^ <_£jLaS C^iJl »Jifc 4 ADSL ^jtil :HDSL O 

^ (55Mbps) J-^sJ ((Very High) a-JUJI L^jI u^-^s (VDSL O 

,LJj+h}\ (_iLjSlI ^ (85Mbps ) jl (L_^LJl ibC^S/l 



(_iyvi cJ -5 


«Oj_*JJ i_jl_jNl» _ m*J 1_« 


A—J - 4 

^Ij ((FTTH) \j\-^-\ ((Fiber-To-The-Home) 

f. £■ £• ^ 

jl 4_jjwb» A^*»L>tdl 4_Jj^2Jl c3LJ^/l JwL^_wwj 

(jJJij ^ ^ISLwwJJ A_JbJI olpj-wwJI cLij^ 

: (Optical Carrier) JJl^Jl ^lo^^b 

£■ 

. | jl 1 ^ * . ■ A ^^ ( (0^3) 

(52Mbps) LihJl ^ cjIv 52 = OC -1 O 
(155Mbps) ajUJI ooUl^ 155 = OC-3 O 

.(620Mbps) LiliJl c^jl>yy» 620 = (OC-3) ap^* > _4 = OC-12 O 

£ ^ 

^ \ lj ^ I ^ l—**wsJ 1 1 l 4. ^1 A_^L*2j ^ 1 wX^T A lj A A i l a)1 I ^ ^ ^ ^ ^ 1 l 1 ^ ** ^ 

^11 ^_jbu ^_j c (LEDs) 4 _v^L>- oLjLj 
_>-jJ^ C^_L>“!w\Jl ^_AS 2 l ^ISLaj'Vl 4_*^S>b>- 

i (OC-3) 4 lygjI oLft 

.OC-1920 cOC-768 c OC-192 cOC-48 










o 


LJU- c (FTTH) ol ^_p 



(Power Line Internet) £jbj^iCJ) aSU^J) aSw* ^iJbfeu^b cJ/ftM .6 

. ^ ^1j l*J I fiwLft 

. SJJL*^j Sj^-I ^Jj ^ O 

.CIj^SsJ! Slljail JJLj *w?b>JI I cJ*^\^py> j£> obLJI JJL> O 

.5-jUI 4^1j>-j j£y ^ apL-wJ^ <_^2^yj 4jil5\j ob O 

. (200Mbps) ^x>- 4^1 p obL ^JJL) 4p^*> (3) 

c( l5 SX^M]I) (£y^\)\ oJb c3U^J O 

Sj_^Nl (^ipj / ( j- 4 ) lA-$J 

.L^ii l5 _Ip J^ju ^1 

Owl _ >cJXoJ I o-* //' '-yjj' t5-» O 

Ljjjjl ^j_S XjUaJl (jl ^Jl ij-j «jj lA—Ssj^a')!] 

SJ ?*xJXoJ! dJ 1 J ^y I _S\P ^ ip _v*»lx^ /+ - A y2J C^l3 



$.b^5sJI a5s^ 


) 


(Wireless Broadband Technologies) aJCJL^I ^j^jaJ! JUaJ! olJS 


:Xj^I JjL»jJI tiUi j^Ssjj aJIp ap^ oli (c-jjsil) i*Jt>- jJy oL^iJl aij* 

.LpL^JI jL&I O 













.(3G/3.5G/ 3.9G / 4G LTE /4G LTE Advanced) o 

.WiMAX i~Ij O 

.(^wUJl Cj (c^JjSiJ^I) A*Jj>o wbjjxU a^L>- olSO 








Internet 


ir^t^a i 

ffl - m - ftr __L_ — J 

oJ 



l ''VI .^nl ^ 


J >“ 


(WAN) iu*JUJ! £SLiJ 1 ^ J ^a^S’ (Router) 4 ^J! 




^c_Jl^4 l5 _Ip (^j_ 1>6J x>- C j— <»L>- jLp- 4 wL_xj 

s^l^JlU 3j_S"!ij c (ROM) Ja ii s^l^J 5j_^lij c (CPU) 
^(lOS) Sj-^Sf! ur «w~o J-i-iJ ^Uaij c(RAM) 

. (cJ/jNI) J-i-ij ^Uai” c^l (.(Internet Operating System) 


(Router) y*j 


. Ao |^p ^ 11 w \«o2Aj I 

.(Power-On-Self-Test) (POST) ur «^o ^ JiSTJIj ^LU-IjJ! .1 

. (R01V1) ^A3 S^lyiil S^S33 ^IjaJ S$.ly .2 

.LgJ l*J oblJLpVl 3$.ly> .3 

. 4Tu3x^<JI obLJ! p-*£j t(RAM) ajIxSsJIj \ IwLj .4 


^ I lj ^ | j! 4_1j2Jwi»v^qJ I L^\»»-^wwsJ I j *> 1_j L»w»J I ^j^jsj , -5Coj c 4»Li2. ‘ «t_^>wa 4jS\^wwvJ l_*.& >.a >2 ^ ^ ^ *- * * 









L-x—C J^ l—<**^)*^J 4_>-j*<»Jl Lp wLjLx^ <^1 J C L^_>-j_d ^_xlI 

: SJU>-lj S^-xJ 4_J^I olji^Jlj ^LJLil 
. A^jJlJI cilU IxjIj Li)g^> Ijl^P ^.Ijapl .! 

.(no shutdown) y»^l J^U- ^ Jui^JI ^ 

^ ^ 

.aSLsJI dJU (switch) £jy ^4 < sLJNi Jb-l jl ^^w 4>L?*0 i^fJ-L^wO LjIjj^ w\j 2 JL<»JI i^Ld . J>- 

• I j) w\^iLXxj I Iw\»ft ^ 

£ ^ 

Lwws»v*^^JI ^1 a)^«> ■ 1? L^*>^ 1 j aI (Router) *j 

J*Jj L$ ^Jij 4_JJwUjl 4_Jj>t_xJl cdlS'L—jJl fij-Jk ^j_$J C S-Lou ^j_S^U! 4 _Jj>t^ olSL-J^ £_« 

iji ^^x >-1 c(WA.hJ) ^ 0 w\wc*J! ISs^ciJ!)) cdL-^^-^oJl ^-Lp I cdlSs^-^J! . 5 -CpLw. ^Ul 11 _? 

L~JIp L^yv^- a_-U^J! olSdJl dy oL^J-^Jl j e~^ t(Wide Area Networks) J 

.«cJjSiV'» 

(IP Protocol) ('" ^~~^-Lp (d.*—j^x)*)/l) ^j>J 1 4 _s^-^j 4 _*i.^p 4 _>-^Jl 

IW.^aII d.il^ll 4 . g^WU ^ t _g (TCP Protocol) iJl t t _ip i^OaS) c 4 _xJdl 4 a, t?U ^ t _& 

(Jj_Sj3jjj» ^jj<j (JJlJIj 4 (Transmission Control Protocol) oLdSTJ j_jt>(TCP) 

^j_j>JI J^<»j>J A t j_^L» s yi wL_?o c^jJI c(IP) Jj-Sji^JJ L^L^j c ^j>JI j-g->o c<<oL«jl^<JI 

.(dd^jNl) 4_^»d>- j-^ 



IJL^J 


L5" 


A»u2^*cJl ^)S\ «dl»JI j ^-J ^j>Ss 4i^>JI 

jU-J' 


a_jISC»I j cSwLjwIp wL^l^ 


^_>-jlj>Jl 4 _Jj> 5^<J| OlSL-dJl ^ JjJ ^J>L 

. ^xl3 4_i2.i.4.’>c^ l— Co2j ^ 














OijVI iSjM 9 olll fi lj J<_/l>>9l>JJ gin, .ai .I, 


«I)I >olj v_Sv 9 40 JL> J 9>0 


OijVI -OlfcC v^9 AjOJJ> i9>0 



I A-U^l A»L) Ik k/Q A^®w\j2X^*Jl I ^ 1 I 

e- 

aJ^l .1 

aJ^Ij olJjwLoJj a^ ^Jl ^U>o t>k>-l^ ^I ^k>o .2 

Jk> (J^-^ Ojo^* .3 

cAiiSsJl aJ^Ij Sj^k^ oUwi>- ^JJL> .4 
. a^jJ\ LJl^LoJI . I 

.Aij-sk! cjL)L2! aj Loj>- . 
.^jUnJ! yA ASkjJI ^ 



JlJLJI oJl_* ^wUj c(WAN Interface) jl c“jl_**J! jL-^fl a Jai3 ” ^ *a*)! \ A_ 3 A^ ^_ Lp _ Ikj 



a_JIp oIp^ oli oL^iJ ^lwb^-^1 

11 ^ 

c A_L)wb>Jl A^wvoU^jJl iiJjU tlwL^>- 
. A-Jj-^Jl L-iU^! jl 

^^L^c^oJl ySs ZlJl y^^J 

cA^4-jkJI (Backplane) 


j ^ k^j c^JlxJl $\s s l\ oli A_^JJLuJl 


oLj^J 5wL_jwl>- oLilkj A-JL^Y yS\j*\ j—gkj L<*5" c^lAp 5^j_^-^<JI AJk<Jl 

























t (Slot) j! A^jJl^Jl t. -jiil lo Jl 



(WIC) aij* 


j! djL jjix]I wLiI (j t ^>cJ!) ^l^LoJI ^Xp ^JJ£2j 

J! jUfc^l jl ^XJ! JU- ^ oUlXJI oJi* i)lj] 

4ilX^j jjU^Jl J^SCsJ! . <LjXj>-\ CjLlSj 
XJL ja-^Jl 0 J kj C -L ju Jl wb2J^ 4_^1 

,_iX^jj c(WIC) jl (WAN Interface Card) 



: JiCio S-jSfl oLx2xJ( iajJ&uJt oLg-?-j-«J( ^Jj 

Jji oL ( J_Jii .1 

. \ ^ A J> " ' 

f Lb^A (VoIP) l^ij\ oLJISCJI .2 


4 (VoIP) ^ 


(Video Conference) LS^JI 0I5.UUI .3 
.(Firewall) <_£jU1 Aljbk4u*L IgJLiud jt l^JL-jl J-* obUl iyL^; .4 
.(ACL) Jj^sjJb j» 3 s^xJl iiUij iljL^ Llty»j cl^JL ^sj ^]\ .5 

Ia$.LI obLJt aSLaaJI Sjji o~ij ^Lis jA? 4ASL-5JI .6 

£ A 

4 JtxJi .^ ^^^ ^ o.A_k o^LI A_JLxJi ‘ ** j ^ .,^41 ^33 *^ ^ ~^ •"* ^ .7 

.(Secure Remote Connection) jt “.jl*j ^ JU^jI” ^>_^j 4_Jij^Uil aJ_a>j 

4 (Admin) UsjI ^ 4 (Administrator) aSLjJI JJ ^ «.l*j j_p jL^Ad)) ^ 









*" £ £, 

c4 _jLp <JL>- ^3 JUUp^/I ajL-v^ jl ASL-jJl ^-s^j oLo^j ^LJLil J^j>-I LfJJij 

cwUj ^ aSL^JI ^1 Jy-jJI ^ ^>^]\ 11* (Firewall) ^U! j!jl>JIj 4 ^J 1 

.(aj jif* i j^>^ l £l 3s-j3 ^^SCkj N) jaJ^a .! 



3 V Jw^liJ! JU^j^I 3wLp . 

< 3 j—F/ ^jj>- i dJ i \j-j* 

.j*. Jl 4-Uff cJUu^fFf 

^J_jli 3 £_*^ 2 j) 03jwL^>t^ (Jl ./3?Ni 4_^wJjV- ^-^j 
.(oIpLw4» ^1 

4_p^jJ £jL>Jl Jj-^O J5" ^j_jjwU .3 

. (4_Jj>-lw\Jl 4_*j IjLoJJ) d^L_^_>-^oJl 

^Ja^ 3 C L) AJ ^ I wl^o^> 1 . ('N/'iPFI) Jj 

jl ^^>-1 (VPN) .^j^w\j>t^_^<J! ^_5b 4_lj^i^j c3jjL-d^ 4—flj^jaj (o—JxjF/l) 4 _jL)Lj 


.8 


-£» c^I < (Virtua 

^r 


,« 4 _ r >lyal jl 4 _^>U- olSC_i» ^1 t (Virtual Private Networks) oLJlSOJ 



(VPN) J^e- ijLw. 


J^A 


( Layers 7) £~*J! 0 U-J 2 J! Jbk?- ja a^J! J^p 

L^jj CfLu^Jl jl jlJa^JI 4_xj^jl A jLjgJl 4^_io 0~;>- C ( J_aJlj AS'L-dJI LoJfcj c(4j 3) ^ ^-9 4_iJij ^Jij 

Lp- ( ^j_« ^j-=^ (J^3 <Ljja s-Llipl j»-%) <e—iJ 3^*^ (_j3J ApLv^JI oL>jL«^JI 

dJJj Jj-^l a_jSj Au>y- J50 4 - 6^1 -L)-b><j ^ ^t“J_JLaJ( jtJjl” (_st 4 (Sequence Number) 



ma; 

















L^ 2 j! oj cajJIsJI LLkJI ^ dJLb (Routing Protocols) jl “a^J! o^j-Syj^” 

.AJl^J' Lg2Lg_>-j ^Jl J> *,^>7 ^_S>- ASL_jJl J_^-T ^Jl Aj>-j^» i 'j~A oL«ji-JC<Jl jLy^jlj fj-&J \ 

5JuJ<j>- J^>-L a_*jI^SI A 3 ; UH zy>- ^_sj c-> c3jJIJ 2 J! jl A^yLwwJ! AjJliJl 4 3 ; UH a^JuJ 

A-iU^j A^oij L<*J& jt-j cSj-jlUi! J^-ta a_j ^ ^£-1p ^JJI cL^j 4_^?l>- 

a_^j>JI l 5 ~^ ca_^j>JI J^v 2 j L« Jjl Oj-^ c (Header) a_^j>J l ^*^*3 a_^j>J l oLj& 

^ £ £ £ 

A^i ^£j-zs>xjj ca_^j>J! j_>-I ^jIj L^jV c (trailer) A_^pJI jl A_^pJ| A_jL^J A-^oJj LoJ> £_J2 j 

P 

J^-p cA_^pJl LaJJL*) A^Jl j*—Jill fiL_& ^JLp Jf-Jj^jj tJwJh_^<J! ^Jl LgJj^5>j wLlP <L#j>Jl 4_>^w^ JlTIxU A_*P?Ijj 

£ J. 

a_^j>JI a-w>-jj ^Jl ^iwL-gj a^J^J! oL^jL^Jl oJ-ft caJU^^ c (overhead) ^zAA+^a (L*p>JI 

^Jl J^Ss-do c-U?j wii a_^j>JI j! jlS"U! J^>-! o^ 4 ^iLSwiSj cA-jil^^J! oL^j>-j^JI (c^J^j'yI) J^>-L 

.A^-^oJl j-*P j-^“^ $->■ O"* 4 Jjj-** 3j~^i wlJl .j_£c*j ^1 Jj-si> (ji L^Jp (^J_>tj j^Jj 




^a\j^\ AiLl? 

i 

(Router) 1 

^ (cjLla^J^J!) aJLI? 

4jL»L? 

(a2Lj A^wv^ ^Jl obUl Jjpxj) AAaI? 

*LwwJj>cJl AJLL 

(Lft^L^j!^ \\ W1 aJ^p ^-<-\j) ^LwwJ^cJl aa^I? 

J^J! Ai^t 

A-^3jJ 1 ^>cJl ^j>cj) ^Jj2jJl A_fl^l? 

( 

A^n^wv*aJ 1 AjlAp 

i 

A$CjJl laAb 

i -► 


^0^1 ^j>Jl J^^-J AJj2jJI) ASL-jJl AiLi? 

^oUi A ii a^j^ 

( 

^flU: A ii Jaj^Jl AaJ? 


( LAN ^Jl p>Jl JU-^I) ^sU: A H Jaj^Jl AiJ^ 

aJIjj^I AiJ^Jl 


aJIjj^I aXJ^JI 


A-Jb^ull! 4 o, U11 

(JSUl Ja^jJl JlP oljUlT A^iJI j»j>Jl Jj-^j) 

1 

r 


r 



*- —► 


ZJLk Jl 

7 

6 

5 

4 


3 

2 

1 



\^ jlpJl <zj L^ix^JI 







































(NAT) ^rj 

(Network Address Translation) 

P 

bJb-b \>x£— vwwoJ! (private IPs) a^p\s>A\ ^_jjb*J! <J y^j bg_A c((4Sb-dJl )) AJL^bJ! Gw\_& 

cULL* bjSb bob* c_ c(c^-^j^I) ^Jl (Jj—bbi^ c Lr >-jU-(public IP) ?Lp (jj^dp ^J! c4_j^bJ! 3j_^_>-bll 

ijyj 4_^?b»tj! d^b^^-^J! (Jj^»-w\J! d-b^b“ bl b^-s^^j c(d^—b^^l) bl 4_*y^L>tj! ^_^b*J! ^)! 

(enabled) 4_l*ii s^Lp jj_Sbj ^jj-^ ^y aj^l^lj ^JJI .1^**J1 4_^-^<J! J^-b abj& b^l yyj cA^wbJI 

£ p 

,^_!1 ^j>~^ 1 o*la odJ 1 (LjIjsJj 


5 J*do 




.(NAT) bb£> c(ADSL) ajlaj b,^>lg_>-j^ 


aJl^IjJI $j_g_^-bl! j-^ ^wL_p (NAT) b^»wL>- b - * <JjJ-j>JIj JbbdJl 

s^y* _* (ADSL) <d^_■ lg >- ^^Jlp ^J_L«w\jl*$ c( d^<_ l 5“^ cJ^_lw\__>-i^ b^>-jL>- b>l^p ^.Jj>d_-wwo 

^J,^> * i ^ Jji ^j_SCij c b ak wL^lj ^_J>-jlj>- ^1^_JLP ^_Lp cby2> Jbi ob/L>Jl t ^_i Q^-SsJ bbjli cL^Jj>J! 

p . p 

<ta^bbbl C A-wwvJ2j ^JIp *P Cj~** ^ ^*A^*cJL»v^lj c^lS^_dd! jl b****«v<^^b I 

4_^wo2j b^4 ^|jj>t^w4»bd 4^-b<Jl 4_^lxJl ^j-jjbxJl 4_P^^<J! fij—flij c^w\j>d-www<J! ob«Jj>J!j Abv^<J! 

.(IP Address Pool) 





















JPIjJI ^ j4^ US' J-^jU' 

^ US' 

192.168.20.6:80 

66.112.88.17:80 

192.168.20.21:10777 

66.112.88.17:10777 

192.168.20.126:6666 

66.112.88.17:6666 

192.168.20.21:80 

66.112.88.17:80 

192.168.20.5:23 

66.112.88.17:23 


L^Jlp (Jj L^jjJ j>jLwwJI ^_*^^2xSI l^h 

lwL_gJ ^j^ 4 4_dp (Jj-v^>Jl j %—j wL^lj c(DHCP) 4_<Lyi? l)^A-^“ ^j^ 4 Lol^-iuP 

£ 

a_jI^->JIj jL*^! ^^4 wLjjj |j_ftj caJi^IjJI ^^jjIjjJ! a_jJj ^ ^_>-jL>JI ^Jl*JI <jli 

L$Jl liL^ 4 c^->-jL>Jl ,jl^JL*j! ^Jl LgjIy^P 4_^J J j->zJj jl wL^j (cuJy3fl) ^Jl Ay^py Jl 

Ij—&j c(:) j- 4 ^! ^j- 4 jLls jLjjSsjj cc.« yL J^^uJI jj ^jgJL (port) ^Jj 

^L^-y oLiSj j_&j c(PAT) j! (Port Address Translation) L^jI aJip jJlJ^ 

* — 

i-jl 3. : U?H j ^ <. ^_Ip (netstat) j-jA1\ 

.Lgj wLjIj^ 


jCAUsersSuserl >netstat 



Active 

Connections 



Proto 

Local Address 

Foreign Address 

State 

TCP 

127.0.0.1:39000 

G62-LP:49303 

ESTABLISHED 

TCP 

127.0.0.1:49161 

G62-LP:49451 

ESTABLISHED 

TCP 

127.0.0.1:49161 

G62-LP:49S01 

ESTABLISHED 

TCP 

127.0.0.1:49161 

G62-LP:49502 

ESTABLISHED 

TCP 

127.0.0.1:49161 

G62-LP:49512 

ESTABLISHED 

TCP 

127.0.0.1:49161 

G62-LP:49513 

ESTABLISHED 

TCP 

127.0.0.1:49161 

G62-LP:49548 

ESTABLISHED 

TCP 

127.0.0.1:49161 

G62-LP:49572 

ESTABLISHED 

TCP 

127.0.0.1:49161 

G62-LP:49682 

ESTABLISHED 

TCP 

127.0.0.1:49303 

G62-LP:39000 

ESTABLISHED 

TCP 

127.0.0.1:49440 

G62-LP:49441 

ESTABLISHED 

TCP 

127.0.0.1:49441 

G62-LP:49440 

ESTABLISHED 

TCP 

127.0.0.1:49451 

G62-LP:49161 

ESTABLISHED 

TCP 

127.0.0.1:49501 

G62-LP:49161 

ESTABLISHED 

TCP 

127.0.0.1:49502 

G62-LP:49161 

ESTABLISHED 

TCP 

127.0.0.1:49512 

G62-LP:49161 

ESTABLISHED 

TCP 

127.0.0.1:49513 

G62-LP:49161 

ESTABLISHED 

TCP 

127.0.0.1:49548 

G62-LP:49161 

ESTABLISHED 

TCP 

127.0.0.1:49572 

G62-LP:49161 

ESTABLISHED 

TCP 

127.0.0.1:49682 

G62-LP:49161 

ESTABLISHED 

TCP 

192.168.1.107:49210 

157.55.130.144:40034 

ESTABLISHED 

TCP 

192.168.1.107:49216 

52.225.132.29:https 

ESTABLISHED 

TCP 

192.168.1.107:49222 

40.77.226.192:https 

ESTABLISHED 

TCP 

192.168.1.107:49223 

91.190.216.55:12350 

ESTABLISHED 

TCP 

192.168.1.107:49231 

bay407-m:https 

ESTABLISHED 

TCP 

192.168.1.107:49459 

ec2-34-208-153-214:https ESTABLISHED 

TCP 

192.168.1.107:49666 

185.60.216.35:https 

ESTABLISHED 

TCP 

192.168.1.107:49696 

edge-star-shv-01-fra3: 

: https ESTABLISHED 

TCP 

192.168.1.107:50277 

wk-in-f109:inaps 

ESTABLISHED 

TCP 

192.168.1.107:50559 

195.122.177.168:https 

TIME_UA IT 

TCP 

192.168.1.107:50560 

193-45-6-13:http 

TIME UAIT 

TCP 

192.168.1.107:50562 

195.122.177.168:https 

TIME UAIT 

TCP 

192.168.1.107:50566 

195.122.177.168:https 

ESTABLISHED 
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7 J2U0 


1 




a-j iljj ls jA\ jL^jNt oLJl?- iSj^r cs-^ ( net stat) Jl^ 

e- t- 

. 4_JLJb*- Lgib wL_S""1j^ iijLgj>o A_Ly^uJl 


t- — 

L^- j)l\ 




CJja-yi fiJlc. 

























P ^)L _$ j\ ^ ^ ! ^L_P ^)!^_JP £.l^_^ ^wL_^ C C^L-wws^J^oJ(ci^—j^J^ll) jXs** ^Jp A>- . 1 

•u>r^ ls-^ '-^“'j 

.(2007) ^Ip (JjJj>o c-olS^ ^1 <L#l*JI ^jU>JI ^!jj>t^vol qa ^ji^Asksi ! ^ c-^-^)l .2 


<x 


f 8 J*UJ ^ 


c(ojjXj'yi) ^-jL^22a ^lJj>t^volj ajI^ap ^Jl (Jj^>-w\JI jJbjJ 4 _^>-j^JIj ^js> L>JI ^L*J! I jp-^j\ 

. ^i! ^ 1 11 a-j^J^JI dj_^^- s y 1 ^w\_p |^_j 

- -———- 

9 J*UJ ^ 

?2^ux~wJ I3U c(c-JjX}^!) ^J! Jj^jJI Jjl^“ j^J c2^jw\J a^-j^JI ^s(NAT) iSj^t c-iSjl 

( 10 J*UJ ^ 

?^X^LwwJ liU c(oJj^'yi) ^)l Jj-s^Jl <JjU~ j*J cdlj^J>“l ^Jp £*lp ^jlp 


(Subnets) ^LpjAJt olSLdJ! 


C ^— i ^I 1 LS A_^-^/« 2_j2A^ ^Jp A^P^£ A^\^ww*> \^ C j -A^P I cP«w*> ^_11 I A^\^—I ^ 

^1 (Jjj) *.pj^ 1j Lx>>—^<2 1 *,,** - 1 - > ' <^j~^ c o^— 1 a^« j*2l ^1—«wws^! ap^_^*JIj a_jL o^xil I a_j2j^I^JI l-^ w\ ^ ^ 

aSj *.*2 a_Jl^!jJI aS 2^J 1 ^ *.) ^A_*■'.><>■.* c A_^^^o^><>«Jl . ^ ^ *L*~‘, / ^i 1 _x^j j—)^A_i2.1.w>g_^J 1 ^l_««w^*7'• 

:i/yi ^LwjSfl ^Jl L. 
















tiJJ jSj ^LjJl oL»jl(Servers) oLoL>Jl 


• 4^v*> L^Tv&J 1 |^bV^ 

• A5^**sJ I l - - ■—' ** W I d . . jJ . 1 * ^ ll L j j\a.Aj ) /^t| ^ M 1 ^ ^ 


o 

o 

o 

o 


P £ £ £, 

Ixl lj ^ 4 1 ^1—I ^^ —11 4_i ) l —Ow' 4 *«w^ i -fl -J 4 4 -j^ 1—«wwv^l aS^_^v j—^S^»J 

4_>-j^<»J! .]g jj .]g c c^lSs_-_»nJ! fiw\_& ^J—o^p !w\_y« J^Ss_juJI . I ^ ^*j ^_p jjjj*** xj j! 4_^_>o 

. J^^uJI Js_^J! L$JI j-^jj a^^»Ij>cjJI ii*>L^ s y! l)^A-^“ olSs^-jJ! 


^ 11 J*UJ ^ 

> 4 I ,»> < 0 . «V|^ *) I ^c_ ^o l^j wl_^~ I ^ \ wl>«jL^ lj ^0\^_*JvA I *.o>j ^_Lp ^*^LlstAJ jjwLjjJl -UsiL^ 

(cisco packet tracer) y>)s ^ Uiloplj aSLz, J^p ijujb 

:J aj\J\ 


https: //www .youtube. com/watch?v=EpgX3HF3TDQ 


Subnets «u£>aJI ■ .k, .:.ii i_uit> 
















djl c A_x>-^ij! ^ Iw\j>tx_-w4 >Ij l ^ *j 4_aP^jjJ! <j^IS2 — juJ! 3 ^ I yj 

oL<JSllJ jl «/9a£~\ j_a ^! lwL_ftj cJ'ijS'yjj) k »^ol (RIP v2) j^jj <.A_Ak^* ^Jl aS2-J^> 

c L5 -U-b a-j>-jj Jj-^jjj j-^j oL*jLc« J^o c^JJI Jj-Syj^J! (Routing Information Protocol) 

Nj cSj-JL^il olSb-dJ! LJU- j_^j (.(version 2) ^IsJl dj-jjk? xij 

jL^oj l ^ yail 4->-jA 15 ^Jl L-3 j_?cJI ^JLp 4 _Jj Jij C 4xi?L^wj (_(c^JjXj^I) aS2-J^ A_^>-^JJ Jwo-jCL-wwU 

A £ 

(Jj_SjjjjJl lj_* jli IjJ ( J_v^ r «Jl ol_^>-j^Jl jJ-9^1 jJjJI oli j .^sNl jj_^JaJ| lj_ft 

jJdsjj c(Distance-Vector Routing Protocols) J “iiL^Jl 4_>J£ o^-Syj^” isy»^> ^Jl 

. (DVRP) l^Uas^l LjJp 


: (Routing Protocols) a^jsJI 

t- 

^j-a dUi ^jj j»j_^J! JL^jY (best route) J^iNl j^kJI 

oX-bj cjj3fl oli jl ^wL_*J! oli (^g\ t‘ J JM>- 

l^kjiA Jj_S\J wU$ ^L-flASk)! 

^ JLojY O 

.JU^jVI JM>- aajL^JI vJ^JI ^j>JI o 
. ^Jlp Ak^^JI djULk! A^ob* (3) 

. ^Apkfl ajj}j % )I\ ob 2^kj>JI IjjJj ^Jj>o j! SwL^Jl aS^juJI 


o> 


ra^jxJl CJ^jSyjj J6U*j 

. P 

. w^P”^J)j^k ^^^ I . 1 

(■ 

. A-w>-wL>«JLwww<>JI L 3 Lp aIS^JU^ (^£ S j! Aj l^cJLv^'y I A.2 

^JUbj cLa A 5^j_^-j^Jl olS2—jJl ^Jl J^“l oLg_>-j^J! 

^_p S^jLj^JI oLg_>-j^JI ^^Ty* ^ ^ 5 -^ a 52-^» oLiLJI jf_j^k ^>L-^ol 

^_Lp cu_jw^- ^1 ^_p (a-jU 30 3 ^) L^jj-^ 1 —^aLj a_jU dUk^j 4 L^^j>- a_j a_L^uJ! olS 2 —jJ! 

c (routes update) jl «A^p^y^\ c 3 j—^ c^-jA^j>> a-A^xJI 0 wL-& cL^p l-3j— i£j->~\ 

A_^£? 1 j>J| A_j^5"I5 4jj>*A oLajl^4 (JL^j! S^jL^txJl ol_^_>-j^Jl oLjLj 






j! \ yJjwL^-” _j LJb 4j^b ^3 Lgjj^o oL»jJl>cJI cL^ wojv- 4_&j^c<JI olSb-jJI 

A_j bo*j wL_*J (^2J! 4 _^j 2 j ^x]I Lg_>- OwL-ft ,^—c (Routing Table) 

. ol_£>-^Jl ^j-si ^J—a_*J 


RIP > 
BGP Ji. 


1 £jy' 

* * jt l 

(4jw^ 4JJwba j| 4 flU;* Jj>-b aS^JuJ! LL>“b AJj>-b ^ 

oyjIj JyJI V (o^VO LJ^ f-W~J) VTjU ★ 



“3 iSU” ^ V” J4, ^Jl “1 ^ yt fW ^ ^ J^iJI oL.> JL^ 

c(route 1) ^]Ubj coL^j>-j^JI JJ^I ob jj-j^UJI jb^^ww* 4_>U c(RIPv2) Jj-Sj^j 

^1 d^lj-jjjjJl L^iajl L-^-s1p a ^1 c2 j (distance) a® 1—w^Jl 

.Lg^j £_* Ja-j^J A_ib^ oLjus; a_jISGI Ja_?-*if . (hop count) 



2 41>ju> 


^-3 ^jl ^ >- ^_Jl ^2 4.^^—^_3 ^jl ^ “>- —A (^Ji _b <L* w^xJL-vwv^J! ^_j^j^Jl 3 wL_>- 



















olj-aiJl i-LP JJu>- jj^JI J_i*j dJ-LvJl £_J ai £>Ju>- jJ j-Jcj liL».“l aSC-aJI” 

.a_!U~ JT (count hop) 


s 


12 J?l£J 




oL^>-^«JI ^Jl i_jjjcJJ (c-J£-Sl^» JL>-I £_■» 


‘tracert’ 


r 


•«/*> 


C:\Users\us e r1>t race rt 

google -i 

com 

Tracing route 
oyer a naxinun 

to google.com 
of 30 hops: 

[216.58.204.110] 

1 

2 ms 

2 ms 

2 

ms 

superbox.home [192.168.1.1] 

2 

39 ms 

39 ms 

49 

ms 

217.21.2.58 

3 

39 ms 

39 ms 

39 

ms 

192.168.17.162 

4 

40 ms 

38 ms 

39 

ms 

192.168.17.49 

5 

41 ms 

39 ms 

40 

ms 

82.213.2.161 

6 

x- 

X- 

•X- 


Request timed out. 

7 

1.53] 

99 ms 

96 ms 

97 

ms 

xe-11-2-2.edge?.Frankfurtl-Level3.net [195.16.16 

8 

X- 

x- 

X- 


Request timed out. 

9 

106 ms 

107 ms 

106 

ms 

72.14.242.122 

10 

108 ms 

107 ms 

109 

ms 

216.239.46.180 

11 

107 ms 

107 ms 

157 

ms 

216.239.57.186 

12 

131 ms 

104 ms 

103 

ms 

209.85.251.177 

13 

104 ms 

109 ms 

108 

ms 

216.239.57.37 

14 

140 ms 

137 ms 

142 

ms 

108.170.244.225 

15 

105 ms 

104 ms 

116 

ms 

108.170.236.97 

16 

107 ms 

105 ms 

131 

ms 

parl0s28-in-fl4.lel00.net [216.58.204.110] 


(Subnetting) ^Lpyi)! olivJJI 


d \ g\a (ijjiAp (subnets) LSs-wwp 1 i ,1 aS^_^wvJI ^1 a_^vs^a^^J1 \^ 1 a^\«wwvJI ^»w»wj 2 j 

^_lp 4 _Lv^4 <Jj_Ssj jl 4^-j^Jl ^_lp wi_l ^ *,^*J .1? Jyj cl ^ »/g*J p 

. 4_^j2j 4_>-^oJl ^_lp 4_Lyg~/3 4—^^Pji ^_lp L_L& LjjUw\-^~ j.yg«iL .*>*> 


J>cJ OkL& ^ ^ A ",^*-^ 


.S^j^Ul A^Pyij! olSLdJ! .1 

.a^j^AJI 4-^pyiSI olSL-jJI J-JujJ ciiJiij c^s^UJI jLgjjJlj 4^1j>JI a^jUsJI obUJI (ci~> n) yy>- .2 

.wbw\j>JI a52jiJI .3 

. A^pyij! c^lSs^jui! c.-’Lwwv^- .4 













£ ^ 

■ oliU- ^ ^cui U ^Jlp <;Lu dUij lif; aSL^ J5" Lija}\ ijpr^ -U>Jl p\~~j>- .5 


,A^> olSLi 5 Jl (Class C) J i«UI “192.168.100.0” aSLcJI J> 


: JlSU 


L5"^ 


ji^-j 24 (j! <^l c (Clctss C) c(IPv4) aSL-JuJI I 

iaj L*jf c(cijj^l Oj-U!) jLg_>Jl jl jjjJ 8j c J -^>- s )l\ ^jJJb j-6^J caSs^jJ! 

• ^-b ^_)Lui! 


:J^' 


11000000.10101000.01100100.00000000 - 192.168.100.0 

. j3 ClJ iSbw^ 3 I <. 11<3 a 11 .1 

: ^1p 4^UJ! a^jUsJI obL>Jl ^ cu? 3jiSa>^j .2 

a^p^s c^lSs^>» 8 — 2 

: ^bcLwww<JI cjbb>cJJ Lg-?cwoj>- aj^1<»w<J! 



c«l» ^wL^Jb ajL>- JSbJ c(3 + 24) aJjIjj ajL>- 27 4_^p^ aS2-^» ciJ_buJ iaSL-JuJI ^LjJ c-^Lww^ .3 











255.255.255.224 


IwL&j 


Jl olSLdJI JS3 aSLjJI \jjt 

:aj^1ow<JI olSs^dJI Jh L~i J! olSLdJI uL> .4 


192 

168 

100 

0 

192 

168 

100 

32 

192 

168 

100 

64 

192 

168 

100 

96 

192 

168 

100 

128 

192 

168 

100 

160 

192 

168 

100 

192 

192 

168 

100 

224 


11000000 

10101000 

01100100 

00000000 

11000000 

10101000 

01100100 

00100000 

11000000 

10101000 

01100100 

01000000 

11000000 

10101000 

01100100 

01100000 

11000000 

10101000 

01100100 

01000000 

11000000 

10101000 

01100100 

10000000 

11000000 

10101000 

01100100 

10100000 

11000000 

10101000 

01100100 

11000000 


j_SC<»wJ! ^wLp (_£l ^ jL^>- cuj 5 4j| 

* ^ 

’ <• ^ a 1. \ ■». •: . ^*)] c30 == [2 (2 )] J*> ^)S" t t _? I vv I 

(Subnet IP) A-pyaJl ASLiJl ^ Jy Q 


(Broadcast IP) ls-y^\ aSCjJI ^ jIjap j~ T O 

Sjj c (Block) \—* 2 j\ ySjj 8 a_j^a*J 8 ^_Lp ajL^jJI 

I & b a3 3 l_Jk l_£Aa 


192.168.100.31 - 192.168.100.0 :Block 1 
192.168.100.63 - 192.168.100.32 :Block2 



192.168.100.95 - 192.168.100.64 :Block 3 




























/ 

13 


1 






d^L_JIjJ OwL_P wL_jj|^x] A-^Ssi_o> S ^l (Jj_J^l_flJ 3J_P 


Lj-w«J 4 _^wL>- ^JJ_^J a5s^-J^ U U^>a ^_<^? 

















. \ a^SjLAj^j ^<Axj aEjj^x^oJ! ^S"*3! » S ) 

. citao ^p (c^JjXj'y!) 4 ^Jj>- c^lUoi 1 ^ISsJu^ Jj>J Lg_pLjl ^j^JI 

j! C^—<4p lil A_j IjJ ^.jl^j! J^jIJ^JI ^_9 £_Aj AjLjJ (c^J^^I) A-* J»>- (JLv^jI ^-9 wlpLwwO t^jL-S" 

£ (■ 

IEEE) Pw\j ijJJASj (. Xj\ju» 4 a_jjJ a_^-j^JI IwLftj c £_JL> (c^J^^I) a_^-j^ 

.L^r J>JI ?(802.11b/g 

(32Mbps) AjliJl ^3 c-j Ljcy» 32 ap^-^o (j;jE>o aSC-^J 

. A^Jv'Ul JgjjJI I . ^)1 ^j 2_^*> ^jlJ^ JT 4 AjJ^—v*> $jEj*P 4_^2^x] 

^lwb^-^1 I5l 5 -jWI ^ c^ Ul* 12 ap^ oli cuJ/j] o»Jj>o j_S 2 q^J l 3 wLp ^jf 

?(OC-192) JiUI 

(JjjJL/3 c_^_P^ 1^1 C ^j^s>x—£> 1 00 ^_lp ^jugJL-Jlo A-JJwL* A_jjj^xxl A_*aj^Jl A—jJ^a^JI 3wL_P^ 3wL^- 

^1 *jlp o! ^il) .i*ls)l ^ U^(4/8/l2/20) :l/j\ o^UJJ c^u] ^Lp Jj^Jb 

. (^j/^l^c—w*» I 5 ^_j& aJuUJ! 

. Lo UxJ ^ I 4 A^P^Jlj I 1 ^ I wV^x^Lv^ I E**> I ^ 


. A^^wwJl ^)L4 w\jjj A-^jwLoJl i^ESs^nJ a ^/?7 (|l v (J^, 


•£J^“ J^" ^ cA^-j^Jl $.1^4 ^wlP p 9^ 









SJb-jJ! I 


. (WAN) $wL*JI (LAN) aSLjuJI ^3jA J! ^pj 

I ^ JJLdl oIp^ 

Gigabit Ethernet cFast Ethernet c Ethernet 
.aL^^oJI jkLJ>\ l *,p)^ I i^pi Ojb 


?^Jj>6^wwO jLs^ <^1 c(ISM) ^cIL-V^J! «i2 
.(Router) a^JU (Switch) aSLcJI ^ olSjjiil ^STl 
. jUu^ij JUjVi Lb >i ^ 4 -^ji i* j+j ^i j^i^Ji /b\ 

^4j>-^Jl IT& ^1 p AjAjsj cbE aSL^ a>-^*J1 -hjj ci^" dr* c^AJi u rz2 


i a^UJI SjLxil (^^) c 5)hxil ^p ^( (^(j^) 

. ^JlxJI £.L^/l aj>-j^JI P^LJl aSL^JI J^jj ^^SLkj ^ □ 
.aSLcJI ap^ s^Lj >1 # (IEEE 802.11a) jUJl l /±*'M\ J^l s^i r -b^j | | 

• C-»«^ w\j A^N»*«vA> . t ^ I ^* A^wiA»flj l ** 1 .^ 3 y AASj* 1^*0 ^* ^^ P^ n 

. cJAV aJl^IjJI A^jdl Cj*) 1 j^jjjjj ^1 ^j^SnLoj □ 

.cJ^l\p3 s l\ olSL^ Sis'Ll ^tj^j ^Ip aL*! ^5"il ^ 

?C^J^j'yI ^3 oliU! ( JJL) ^lp ( J~o»*j A-J^I (j\ (id/ 10^ 

TCP ★ 


UDP ★ 
IP ★ 
DHCP ★ 











* 'jy ^ I 4JL^cj 


jLjJI jL^ +* . $ 

JjJ OjjJ . 1 


aJUj a^ow^»j . ^ 

Jjl flj* .1 


cS^ -f 

Sj-v^L^ ^1 p • ^ 

>-LaL>5^® 



: a^2j yJ! .MapJ J; 

jy&^~ A^L»I .1 

jjl ^1)1 

^jJ .1 

^Lp jj! ^jjL^ .\ 

A^2j|^P J-L>- . ^ 

j^b .t 

U^^Ji jj! a^« .1 

4iJL- jj! iL?c« .^ 

j^~ -c 



SJ_ftjj . 1 


Sy&j 

LowJ) Aj 
AjLLw»> 



_ J lxSsjl Q^SjLwls^aJl 


O^J 

u^xii j*>\j 


uT^' 


Jlr^ 


jO 







